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TRUE . . . the uniformity of radiographs 
made with Du Pont X-ray Film is a great 
help when comparison diagnosis must be 
made. Speed and latitude — additional in- 
herent characteristics of the film — also aid 
in producing radiographs of exceptional 
brilliance and clarity. 

This fine film has a blue safety base orig- 
inated by Du Pont photographic research. It 
comes packaged in convenient, light-tight 
boxes and has the added protection of gray- 
black, chemically pure interleaving paper. 


Many prominent radiologists prefer 
Du Pont X-ray Film and use it exclusively. 
Specify it by name when ordering from your 
dealer. E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Dept., Wilmington 98, Del. 

In Canada: Canadian Industries, Ltd. 

DU PONT X-RAY FILM 

and Chemicals 
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FROM ANSCO'S X-RAY 
LAB THIS MONTH... 



A film of special interest to those concerned 
with mass survey work I 


Ansco would like to draw your attention 
to its new mass-survey film, Ansco 70mm 
Fluorapid Film. 

It has been demonstrated in actual use, 
that with this new film exposure times can 
be reduced by as much as 40%. The reason 
for this is Fluorapid Film’s high sensitiv- 
ity. Consequently, the life of the expensive 
rotating anode tube is prolonged. 

In the darkroom, you save more valu- 
able time, for you can develop this film in 
only 8 minutes in Ansco Liquadol Devel- 
oper using the Fairchild-Smith 70mm De- 


veloping Unit. 

You’ll find Ansco’s new 70mm Fluo- 
rapid Film is easily read and interpreted 
because of its superior contrast character- 
istics. The base of this film is tinted blue 
to make viewing on the illuminator con- 
siderably easier. 

Your regular x-ray distributor has more 
information on Ansco’s new 70mm Fluo- 
rapid Film. Also available in 4 x S" and 
4 X 10" sheet sizes. Ansco, Binghamton, 
N. Y. A Division of General Aniline & 
Film Corporation. 

Ansco 

X-RAY FILMS AND CHEMICALS 


In ans-.cfring adz'erlisemcnis flcasc mention The American Journal of Roentgenology and Radium Therapy 



ADVERTISING DEPARTMENT 


FAIRCHILD FLUORO-RECORD CHEST X-RAY 



FOR 70 MM FLUORO-RECORD CUT FILM 


Radiologists can now have optional magnification, adjustable lighting and ease of 
operation— for reading 70 mm X-ray cut film. 

How? By using Fairchild’s new 70 mm Cut Film Viewer which has been designed 
specifically for use with 6 Vi x 2-11/16 inch cut film negatives. Its variable lighting 
can be adjusted from dim to full intensity to permit the selection of the most effective 
illumination for reading the negative. The viewing optics— which are also identical 
with those so successfully used in Fairchild’s roll film viewer— provide a wide rectan- 
gular viewing area. It is not necessary to center the lens exactly over the negative. 
Therefore, the radiologist is not forced to maintain a rigid, tiring position. 

70mm cut film strips are easily slipped into position for viewing. They are held 
securely in place and kept perfectly flat by the spring loaded glass diffusing screen. The 
reasonable cost of Fairchild’s neiv Cut Film Viewer brings it within the reach of all 
70 mm photo X-ray users. 


The same precisionized elearonic and mechanical skill— that ranks Fairchild Aerial Cameras and 
Navigational Instruments with the world’s finest— also produces: 70mm FLUORO-RECORD . . . 
Cut, Roll and Stereo Film Viewers . . . Roll Film Cameras . . . Roll Film Developing and Drying 
Units. Also the Chamberlain X-ray Film Identifier. Available thru your X-ray Equipment Supplier. 



CAMERA 

AND INSTRUMENT CORPORATION 

8 8 - 0 6 VAN WYCK BOULEVARD, JAMAICA 1. NEW YORK 
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GENERAL INFORMATION 

Manuscripts offered for publication and other correspondence relating to the editorial man- 
agement and books for review should be sent to Dr. Lawrence Reynolds, Associate Editor, i lo 
Professional Building, Detroit i, Michigan. Contributions may be sent in foreign languages and 
will be translated if found acceptable. Original articles are published with the understanding 
that they are contributed exclusively to The American Journal of Roentgenology and 
Radium Therapy. 

A certain number of illustrations will be supplied free of cost; but special arrangements must 
be made with the Associate Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors. Additional reprints may be purchased 
according to a scale of prices that accompanies galley proofs. 

Correspondence regarding subscriptions, advertisements, and other business relating to The 
American Journal of Roentgenology and Radium Therapy should be addressed to Charles 
C Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois. 

Subscription price a year: Sio.oo, United States, Mexico, Cuba, Central and South America; 
lii.co, Canada; $12.00, other countries. Current single numbers, $1.50. 

Manuscripts should be typewritten, with double spacing, and good margins (not on thin 
paper) and the origwal should be sent to the Associate Editor. The author should keep a carbon 
copy, as the original is not returned. The name of the author should appear on each sheet of 
manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical lists, 
footnotes, etc. 

Drawings and charts for reproduction should be made in black {never in blue). Photographic 
prints of plates or slides on glossy paper produce the best half-tones. 

All photographs and drawings intended for illustrations should be numbered, the top plainly 
indicated, and an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers 
corresponding to those on the photographs and drawings, instead of attaching each legend to 
its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each refer- 
ence in a bibliography should include the following information in the order indicated: Name of 
the author with initials; title of the article; name of the periodical; year, volume, and pages. It is 
requested that the authors use the following as a model: 

I. Olcott, C. T., and Dooley, S. W. Agenesis of the lung of an infant. Am. J. Dis. Child., 
1943.- 65, 766-780. 

The month should be given if the reference is to an issue of the current year. An alphabetical 
arrangement of authors is preferred. 

The author should always place his full address somewhere on his manuscript. This is very 
important and is often omitted. 

For information regarding membership in the American Roentgen Ray Society, address the Chairman 
of the Executive Council, Dr. Vincent W. Archer, University Hospital, University, Virginia. 

For information regarding the program of the annual meeting of the American Roentgen Ray Society, 
address the President-Elect, Dr. Lawrence Reynolds, no Professional Building, Detroit i, Michigan. 

For information regarding membership in the American Radium Society, address the Secretary, Dr. 
Hugh F. Hare, 605 Commonwealth Ave., Boston 15, Massachusetts. 

For information regarding the program of the annual meeting of the American Radium Society, address 
the President-Elect, Dr. Maurice Lenz, 840 Park Ave., New York 21, N. Y. 
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Copyright 1948 by American Roentgen Ray Society, Inc. All rights reserved. This issue may not be 
reproduced, in whole or in part, in any form (except by reviewers for the public press) without written 
permission from the publisher. 
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PHILIPS 

PH-30 

MOBILE 


\ 


with these 


outstanding features 

\ 

• LINK-TYPE DISAP'i’EARING TUBE ARM 

•, ROTATABLE BUILT-IN TECHNjQUE CHART 
•ELECTRONIC STABILIZATION,; . 

• SELF-CONTAINED RAYPROOFttj)' 

• ijNE FOCUS 2.3 mm. X-RAY TUb|^;: . , 

• FIVE STEP MA SELECTION . 

• 'iq KVP MAXIMUM 30 MA AT 85 KvQg/ 
• 'l^'lSTEPS OF KV CONTROL 

• iM VOLTAGE COMPENSATOR 
ofecT-READING KV METER 
EXCiSS TEMPERATURE THERMAL CUT-OFF 
RApfpWUBE HEAD HEAT DISSIPATION 





54-#ERTICAL TRAVEL 


1 ew design disappearing tube arm provides 
maximum maneuverability in all positions. 

Built-in MA stabilizer in the mid-second- 
ary maintains constant milliamperage under 
severe voltage variation. 

Five steps of MA provided, assure precise 
selection of stabilized MA at KV indicated 


» RAYPFldOF CASSEHE BOX 

■•'A 

for various line supply conditions. 

Automatic thermal cut-off prevents over- 
heating tube head above maximum storage 
capacity. 

These are but a few of the features of this 
new mobile unit. We will be glad to furiiisli 
additional data. Just drop us a line, today. 





NORTH AMERICAN PHILIPS COMPANY, INC. 


Dtrl.x«.7. 750 S. fUnoN AVENUE. MT. VtRNON. H. Y. * IN CANADA: FHIUPS INOUSTRItS «D.. 1M3 PHIlirS SQU AKC, M OHTRtAt 
tXrORT RIPREStNTMlVE: PHIUPS EXPORT CQRPORA.TION, 750 S. fUlTON XVENUE, MT. VERNON, N.,Y. 


In ans-.vering advcrtiscmenls please mention The Americas Joursal of Roestgexology asd Radium Therapy 
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ADA^ERTISING DEPARTMENT 


A useful adjunct... 



As an adjunct to your present equipment, the 
PROFEXRAY Mobile Unit often permits more 
efficient utilization of office space . . . because 
it is so easily moved from room to room on its 
ball-bearing casters. Likewise, it is conveniently 
used for bedside examinations and in conjunc- 
tion with the fracture table. 

t 

The PROFEXRAY Mobile Unit provides 
additional facilities at times when your present 
units are in use. Moreover, employing this unit 
for certain types of examinations relieves strain 
on your other apparatus and thereby prolongs 
its life and reduces the cost of servicing. 

An ordinary electrical outlet (115-120 volts 
60 cycles) provides the current. An exceptionally 
small focal spot assures sharp, clear definition. 
The control unit provides variable milliamperage 
and 10-step voltage control which permits ad- 
justment for variations in line voltage. 

The tube assembly is immersed in oil and 
hermetically sealed. Sturdy construction, efficient 
design and attractive finish characterize this 
unit. It is covered by a two-year guarantee with 
a separate liberal pro-rata replacement guaran- 
tee on the tube. 



profexray 

MOBILE UNIT 


$650 


F.O.B. Chicago 
Foot-switch included 


MORE THAN 12,000 PROFEXRAY UNITS IN USE 


j 

[ PROFESSiONAL EQUIPMENT COMPANY } 

j 615 S. Peoria St., Chicago 7, Illinois j 

I Gentiemen: You may arrange to have your j 

1 representative call with further information j 

( about the PROFEXRAY Mobile Unit. No obliga- j 

I tion. I 

I Name 1 

I Address 1 

I City ; State j 

I . AJR-7 

i I 


In ans:ccrinp advertisements {’lease mention The Americas Jourx.\i, of Roextcenologv and Radium Therapy 
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FOR REMOVAL OF HYPERPLASTIC LYMPHOID TISSUE 
PRESENT SEVERAL CONSTRUCTION IMPROVEMENTS 

These Applicators embody the orisinal specifications of 
Burnam and Crowe* plus: 

• graduated stem for convenience in duplicating treat- 
ments; 

• hexagonal handle to prevent rolling; 

• hardwood carrying case equipped with I'/j inch lead 
protection; 

• dummy applicator for breaking down psychological bar- 
rier when treating children. 

* Reprints from original papers available on request. 


Write for catalogue of radium and accessory equipment. 

Leldorado MINING and REFINING (1944) LIMITED^ 

P.O. BOX 379 OTTAWA, CANADA 


III anszvcring advertisements please mention The .American Journal of Roe.ntce.voloov and Radium Tiierapv 
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TETRAlOG'^ ■ 







A„g!oc=raiograpW “ »' P" chronic 

:reS;o-oaiopo,-open,is.eco.- 





® 



>NC. 


N£W row J3 /N. Y. W(NOSO*, Ont. 


CMOPtAST, trad*marV. -r^g. U. S. & Canada, 
Wow^ol i> dopyr o€»t fnl^ction ' 
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NEW STANDARD X-RAY 

Cassette Changer 



Two illustrations are shown here: 1. The Standard 
Model HCC Cassette Changer with bucky in posi- 
tion for use; and 2. The same apparatus with the 
buckv in position for non-bucky work. 



The engineers of Standard X-Ray Company have added 
a Stereo-reset Bucky to Standard’s Horizontal Motor Driv- 
en Cassette Changer. . . so that you can take stereoscopic 
radiographs of the chest with bucky or move the bucky 
to one side for non-bucky radiographs. 

The new Stereo-reset Bucky and mountings may also 
be ordered for existing Standard Cassette Changers now 
in your possession. The change-over can be made quick- 
ly and simply. Full details on request. 

The model HCC Cassette Changer provides many ad- 
vantages including positive action with ease of loading, 
freedom from vibration, speed and economy. Any size 
or make of cassette can be readily employed with com- 
plete visibility. 


For swift, smooth, dependable action 
investigate the many desirable* qualities 
of this special equipment. Illustrated 
catalogs, specifications and quotations 
available promptly upon inquiry .... 
Write today. 




1932 N. BURLING ST., CHICAGO 14, III. 
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ADVERTISING DEPARTMENT 


X-RAY supplies 
when you 
want them 


X-ray films? Storage chests? Cassettes? 
Barium Sulfate? When you want them 
in a hurry, order the G-E X-Ray way ! A 
telephone call or wire, a letter or a card, 
to one of the 57 G-E X-Ray branches and 
warehouses gets immediate attention. 
Shipments are made promptly and accu- 
rately. And with every order comes 
the satisfaction that G-E service always 
brings. Look at these items. Pick the 
ones you need NOW. G-E tvill do the rest. 



X-RAY FILMS 

The fresher the films, the better the results. And 
G. E., by virtue of its fast turnover and rigid stock 
control, can rush you films of any tyj^ or size in 
the three leading brands (Ansco, DuPont, East- 
man). Order through your nearest G-E X-Ray 
office. Sec catalog for prices. 



G-E SUPERMIX CHEMICALS 

Superior quality radiographs in 4 minutes — at 
less cost per film — with Supermix. Refresher 
keeps developer strength constant. 


To make 

I gal. 

3 gals. 

5 gait. 

Developer 

$1.15 

$2.75 

$4.50 

Refresher 

1.15 

_ 

5.25 

Fixer 

1.15 

2.70 

4.25 


G-E BARIUM DIAGNOSTIC OPAQUES 

Because barium compounds spoil easily, G-E 
X-Ray packs them in handy one-pound cans. 
Rigidly tested for purity and texture. 

G-E Barium Sulfale five 1-lb. cant $1.45 

G-E Bari-O-Meal 

(chocolale or vanilla flavor) five 1-lb. cant 1.85 
G-E Neo Bari-O-Meal five 1-lb. cant 1.85 



Jn auTZL'crinp adi’crtiscjnetits {'lease wention Tnr American Journal of Roentgenologv and Radium Therapy 
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DARK-ADAPTOR MONOGOGGLES 

Developed by the Army for night- 
flying pilots, ^'^car them prior to 
entering the fluoroscopic room. Com- 
plete eye-adaptation within 30 min- 
utes without hindering normal 
activity. Fit over spectacles. 

CaJ. No. E3003G— G-E X-Ray 

Dark-Adaptor Monogoggles $2.75 


READING GLASS 

Guard against missing small, but important, details 
on the negative with this fine 3H inch diameter mag- 
nifying lens. 

Cat. No. E8016B Reading Glass $3.00 




LEAD-LINED ALL METAL FILM CHEST 

This chest is completely x-ray proof. It 
provides safe storage for eight dozen 14 x 17 
inch films, or eight 14 x 17 inch cassettes. 
Sponge-rubber innersole absorbs shocks. 

Cot. No. E3006A~-G-E X-Roy All Metal 

Film Chest, lead-lined $60.00 



STELE-WELD RAYSPEED CASSETTE 

Stele-Weld Cassette frames are welded steel. Stele- 
Weld hinging is kind to intensifying screens. And the 
Rayspeed front permits lower energies — provides 
better definition in soft tissue work. Full range of 
sizes, with or without screens. See catalog for prices. 



X-RAY SUPPUES 
AND ACOSSORIES j 
nu-im 1 



6-E X-RAY SUPPLIES AND 
ACCESSORIES CATALOG 

It’s the x-ray user’s bible — a 72-page cata- 
log listing everything you could ever need 
in the way of x-ray supplies. More than 
750 items, 200 photographs. 

G-E X-Ray Supplies and Accessories Catalog 
mailed without charge 



These are just a handful of the hundreds of items 
your nearest General Electric X-Ray office can speed 
to you. Remember, /or x-ray satisfaction, bay the G-E 
X-Ray tcay! General Electric X-Ray Corporation, 
Dept. G-41, 4855 McGeoch Ave., Milwaukee 14, Wise. 


GENERAL ® ELECTRIC 


General Electric X-Ray Corporation 





and distributes x-ray and eleclromedical supplies and accessories; x-ray 
apparatus Tor medical, dental and industrial use; electromedical apparatus. 


Jii aus'.vcriug advcrtisonetiis please vicittion The American Journal of Roentgenology and Radium TiiFRAry 
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MORE ROENTGEN UNITS THAN OTHER 

C^P^CfTr NON-CONST/NT 

^ ^ ^ POTENTML EQUIPMENT 

7n nn^tfrrmp adzcrtisn.icits /./<•«<• mrn(.-on T«E Amer.c».v JouEyAL of Roe.vtgenolocy and Radium TilEiiApy 








SPOT-FILM DEVICE 


ONE HAND OPERATION 


Large fluoroscopic screen, easy front-loading. 
One exposure over the whole film, two halves — 
or four quarter exposures, with automatic cassette 
shift, automatic stop-selection, and pneumatic 
stop-cushioning. 

new fable equipped with Scholz Spot-Film Device 


FRANK SCHOLZ X-RAY ENGINEERING SERVICE, INC. 

112 CUMMINGTON ST., BOSTON 15 

PIONEER MANUFACTURERS OF SPOT-FILM APPARATUS 

In ans-.icrir.g adfcrtiscmenls flease mention The American Journal or Roentgenoliwy anu Radium Therapy 
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A PROGRAM OF ANNUAL AWARDS TO PHYSICIANS FOR 



OUTSTANDING WORK IN DIAGNOSTIC ROENTGENOGRAPHY 



The makers of Lipiodol Lafay announce the establishment of a fund-in-research to be 
awarded annually for outstanding examples of diagnostic roentgenography employing 
iodized oil as a contrast media. PURPOSE: To help establish a library and continuing ref- 
erence files which will be made available both to students and physicians. ENTRANTS : Invi- 
tations to submit examples of diagnostic roentgenography are extended to physicians 
throughout the country. AWARDS: Awards and honorable mentions will be made in each 
of the following categories . . . otolaryngology — brcmchography . . . ntero-salpingography . . . 

stmts tract delineatioit. DATES: Entries will be received until August 20th, 1948. For full 

CLIFFORD H. BRADNEY, Director Projessional Service 

particulars, please address .... ^ ^ Cwttpany, Inc . Varick Street, Nev, York 

In adrrr/ijf moi/j please tjicntion The Americax Journal of Roentgenology and Radium Tiierady 
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Here is a new Intensifying Screen that 
meets the long-felt need for greater speed 
without loss of detail. 

Incorporating an entirely new lumines- 
cent chemical, the HI-SPEED (Series 2) In- 
tensifying Screen offers several significant 
advantages to radiologists. It permits short- 
er exposures, thus minimizing the effect in 
the radiograph of involuntary action, bodily 
function, or movement by an uncooperative 
patient. It also enlarges the scope of low- 


voltage equipment such as the portat 
type. 

With the HI-SPEED Screen, an exposure • 
only 100 MAS at 70 KVP will give the,,'’'' 
radiographic results as an exposure of 1 
MAS at 70 KVP with the Par-Speed 

Write for complete literature about 
valuable contribution to the science of 
diology. E. I. du Pont de Nemours 8 g C 
(Inc.), Patterson Screen Division, T 
wanda, Pa. 



In anr.uenitg adverliscments please mention The American Journai, of Roentgenology and Radium TherafY 
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MICRO-ARTERIOGRAPHYn 

By A. E. BARCLAY, O.B.E., D.Sc. (Hon.) Oxon., F.R.C.P., F.A.C.R. 
Nuffield Institute for Medical Research 

OXFORD 


TN THE course of experimental work on 
rabbits, designed to investigate the 
causation of traumatic uraemia (1946), 
(1947), our results indicated the need for a 
close study of the intrarenal vascular sys- 
tem. These results had strongly suggested 
that, under certain conditions, blood cir- 
culating through the kidney was taking a 
route other than that generally attributed 
to it; more specifically, that it was taking 
a short cut from the arterial to the venous 
side, leaving the cortex either partially or 
completely ischaemic. The observations, 
which were obtained by the use of various 
experimental techniques (arteriography, 
including direct cineradiography; direct 
observations of colour changes in the sur- 
face of the kidney and in the blood of the 
renal vein; injections of dyes) seemed to 
admit of no other explanation. The appli- 
cation of ordinary radiographic techniques 
to kidneys injected with contrast media, 
while demonstrating the vascular system as 
a whole and the altered distribution of the 
intrarenal blood in special circumstances, 
failed to show any direct arterio-venous 
communications of a size visible to the 


naked eye, and, because of inadequate 
definition, provided no information as to 
the smaller vessels in the region in which 
anastomoses were suspected. It was this 
limitation of the ordinary techniques that 
stimulated us to attempt the development 
of a method for demonstrating radiographi- 
cally the more minute vascular structures. 

The need for finer detail in radiographs 
[to show the calciniferous glands in worms; 
Robertson (1936)] had been adequately met 
by the use of lantern slides instead of X-ray 
film. Apart from this we had no experience, 
nor did we know at that time of any papers 
on the subject except that of Lamarque 
(1938), who had succeeded in showing the 
microscopic detail of histological specimens 
in amazing detail. This intricate technique, 
however, was unsuited to our needs, for it 
was not only too complex but was designed 
to give detail of tissue structure that would 
merely obscure the picture we desired, i.e., 
a radiograph that showed the opaque ma- 
terial in the vascular system uncomplicated 
by other shadowy. We, therefore, pursued 
our investigations with such means as we 
had at our disposal, achieving in a few 


* A preliminarj- note of the technique was published in 1946; Barclay, A. E., Daniel, P., Powell, H. M., and Prichard, M. M. L. 
“Radio-micrography,” Journ. Physiol., cv, iS-cq. 

t Reprinted by permission from the British Journal of Radiology, 1947, 2o, 394-404. 
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weeks, on an experimental basis, the type 
of result we aimed at. Owing to war con- 
ditions we were quite unaware that several 
continental workers had already explored 
the ground and obtained similar results. 
Bohatyrtschuk (1944) gives a full history 
and bibliography of the progress that has 
been made on the subject. He also carried 
out a considerable number of experiments 



Fig. I. Radiograph of a slice of injected 
rabbit’s kidney enlarged Xj. 


with micro-arteriography, noting the effect 
of drugs and of heat and cold. The tech- 
nical conclusions at which we arrived are 
very similar to those obtained by these 
other workers, whose main interest lay in 
the development of the technique. They 
explored in detail the physical and chemical 
factors involved. We, on the other hand, 
merely experimented with such facilities 
as lav at hand and found that with rela- 
tively simple means we could fulfill our 
more limited requirements. We were for- 
tunate, however, in that a photographic 


film that met our needs had become com- 
mercially available, while these workers 
had to make their own emulsions for the 
purpose. By comparison, our problem was 
simple for, whereas they aimed at the 
differentiation of cellular elements- differing 
little in atomic weight and therefore in 
ratio-opacity, we aimed only at differentia- 
tion between normal tissue and radiopaque 
material, i.e., between elements that are 
near the lower and upper limits of the 
atomic series. For our purposes there was 
no need to use the very soft radiations, 
bordering on Grenz Rays, essential in the 
differentiation of tissues. 

We had already radiographed many in- 
jected kidneys, and slices of such kidneys, 
on photographic materials normally avail- 
able (Fig. i), but, as already stated, the 
closest study of these stereoscopic pictures 
failed to show any indication of the anasto- 
moses we suspected. These must, therefore, 
lie in vessels too small to be seen unless 
considerably magnified. Owing to the grain 
of the X-ray film, our radiographs could 
not be enlarged by more than a few diam- 
eters, and we decided to explore the pos- 
sibilities of using photographic material of 
much smaller grain size in order that the 
radiographs could stand enlargement. We 
also decided to explore the radiographic 
effect of utilising much softer types of rays 
than could pass through the glass wall of an 
ordinary X-ray tube. 

Photographic emulsions 

For our investigation, four types of photo- 
graphic emulsion were used: 

(i) Ilfex: a radiographic film used with- 
out intensifying screens. On this film 
(or on Crystallex, a similar type of 
film but of rather finer emulsion), 
most of our exsected specimens had 
been radiographed. 

(a) Process: a type of emulsion employed 
for lantern slides and contact film 
reproduction. The grain size of this 
emulsion is very much less than that 
of Ilfex. 
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(3) Kodaline; a film that was much 
used . during the war for photo- 
graphic recording in miniature of 
documents, plans, etc. The grain size 
of this emulsion allows very consid- 
erable enlargement. 

(4) Maximum Resolution: a new type 
of film* that is capable of carrying 
an image that may be greatly en- 
larged. It is reputed to be capable of 
resolution to 1,000 lines. f 

The sensitivity of photographic emul- 
sions is closely linked with the grain size; 
the finer the grain, the greater the exposure 
that will be necessary. If, in round figures, 
Ilfex requires a factor of i. Process will need 
20, Kodaline aoo, and Maximum Resolu- 
tion 2,000 times the exposure, i.e., an ex- 
posure of I second on Ilfex would need 
about 30 minutes at the same settings to 
obtain equivalent exposure on Maximum 
Resolution film. 

For the detailed study of even the larger 
vessels of an organ so small as a rabbit’s 
kidney, the radiographic image must be 
‘very considerably enlarged. To see capil- 
laries with the unaided eye, these have to 
be enlarged by about 35 diameters. But 
enlargement by only two or three diameters 
made the grain of the Ilfex film so obvious 
that it obscured all detail. Still using the 
ordinary X-ray tube, we then tried Process 
film. This showed a marked increase in 
detail, and Kodaline gave still further 
improvement. Nevertheless, the results 
would not stand much enlargement and, 
moreover, they were grey and lacking in 
contrast. Maximum Resolution was also 
tried, but the exposure factor was so high 
that it was difficult to obtain even a faint 
image. 

Use of softer rays 

Ordinary X-ray apparatus is usually pro- 
vided with controls that allow the use of 
radiations down to about 40 kV. The glass 

For convenience we have now replaced films with glass plates 
as they are more easily handled. 

t Since this was written we have been supplied with Kodak 050 
type MR plates, emulsion No. 1565. The grain size of this emul- 
sion appears to be smaller than that of Maximum Resolution. 


wall of ordinary X-ray tubes is said to be 
equal in density to about 1.7 mm. of alumin- 
ium, and therefore filters out most of the 
softer radiations in the composite beam 
that come from the target. Such rays, al- 
though likely to be of value for thin sections, 
are of no value in clinical radiography, as 
they could never reach the film. Hence the 
beam from an ordinary X-ray tube, even 
at its lowest setting, would be too deficient 
in the softer wave lengths to be of much 
value for our purpose. Experience had 
shown that even with relatively thick 
slices of specimens it was difficult so to ad- 
just the exposure as to obtain even a faint 
shadow on our radiographic materials. The 
margin of error was small and the actual 
detail poor, even allowing for the graininess 
of the film. What was needed seemed to be 
a bundle of X rays that was very rich in 
those of long wave lengths, an X-ray 
tube that was fitted with a window of low 
density. Tubes of this type are in routine 
use for diffraction work in crystallography 
departments. They are fitted with alumin- 
ium foil or other type of window of low 
atomic weight, such as beryllium or lith- 
ium. The early tubes of this type were fre- 
quently home-made and connected to a 
pump by which they were exhausted to the 
required vacuum. They could be repaired 
very easily and at small cost, and on the 
score of economy and also because hot 
cathode tubes were in short supply such 
tubes have remained in use. 

When we asked for help from the crys- 
tallography department, hot cathode dif- 
fraction tubes were not available owing to 
breakdowns and the impossibility of re- 
placing them at the time. It was, therefore, 
with one of the home-made gas tubes that 
our first experiments were made. Such 
tubes are difficult to manage at low volt- 
ages as they tend to reverse. Although we 
obtained excellent results with the gas- 
filled diffraction tube, we did not learn the 
art of its management for radiography 
sufficiently well to be able to control our 
results. The output of the tube was low and 
with Maximum Resolution film the ex- 



4 


A. E. Barclay 


July, 1948 


posures ran into several hours. Neverthe- 
less, it is likely that a skilled worker who 
has learned the art of tube management 
would be able to attain excellent results in 
this type of work even with a coil outfit 
and this cheap and easily repaired tube. 

For our first trial in radiographing a 
section of tissue with the gas-filled diffrac- 
tion tube we used Process film. The result 
was startling and showed detail of an order 
that went far beyond what we had thus 
far attained. Kodaline film used with this 
tube gave even greater detail; it seemed, 
in fact, to come well within measurable 
distance of recording vessels of the smallest 
size. With Maximum Resolution film we 
were able to obtain radiographs that 
seemed completely to meet our needs, 
i.e., to show vessels down to those of 
capillary size. 

Our results with the gas tube were so 
encouraging that we decided to install ap- 
paratus designed specially for this class 
of work. A half-wave transformer happened 
to be available and this was coupled up to 
a Machlett shockproof hot cathode dif- 
fraction tube. This apparatus gives accu- 
rate control at from 5 to 50 kV, and up to 
20 mA. The tube has a molybdenum target, 
is water cooled, and runs continuously and 
steadily at 20 mA at any required voltage. 
It is fixed horizontally above a table and 
has two beryllium windows that are set 
approximately at 1 80° to each other. Nor- 
mally it is used with the windows giving hori- 
zontal beams, but, if needed, it rotates to 
give a vertical beam for radiographing ob- 
jects on the table, or thick and heavy 
specimens which would not be easy to fix in 
the vertical position. 

In the design of any apparatus that must 
record fine detail, the elimination of vibra- 
tion is essential. To provide a hea\w con- 
crete foundation is expensive, and we de- 
cided to try and eliminate vibration from 
outside' sources by making the apparatus 
self-contained. To this end, a casing was 
made to enclose the tube head. Corre- 
sponding to each of the windows of the 
X-rav tube, this casing was threaded to 


take brass cones tubes of 2| in. diameter 
and of various lengths that screw firmly 
onto the tube-head housing. The cassettes 
that carry the film fit snugly and firmly 
onto the end of these brass tubes. Thus the 
unit is not only self-contained and un- 
affected by external vibration, but is also 
self-contained as regards X rays. Hence, 
the room in which this apparatus is used 
also serves as the dark room — a great con- 
venience and time saver in this class of 
work. 

The focal spot of the gas tube we used in 
our first experiments was of the order of 
0.5 mm. Our hot cathode tube has a focal 
spot of about i.o mm. So far as we can 
determine, this increase in size has no ap- 
preciable effect on the sharpness of even 
relatively thick sections at the distance of 
8 in., which we most frequently employ. 

Technique 

Naturally the radiographic factors vary 
with the thickness of the specimen. Com- 
plete injected rabbit kidneys or brain, for 
example, give good results when radio- 
graphed at the higher voltages. The results 
obtained when whole organs or thick slices 
are radiographed are well in advance of 
anything possible with an ordinary X-ray 
tube, particularly if Kodaline film is used. 
Such radiographs taken stereoscopically 
can be enlarged either in whole or in part 
and viewed in an ordinary stereoscope, and 
are of considerable value in giving the gen- 
eral pattern of the vascular system in an 
organ. But it is from the radiographs of 
sections of injected organs, to which the 
radiography of the whole organ is the 
prelude, that the main value of the tech- 
nique appears to lie in research work. For 
this purpose the organ is injected with 
radio-opaque material, in vivo or after ex- 
section, and is fixed in formal saline in the 
usual way. After radiographing the whole 
organ, sections are made in the direction 
indicated that will give the maximum vas- 
cular pattern for study. These may be of 
any thickness. It is not advisable to cut the 
sections too thin as the radio-opaque ma- 
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terial tends to fall out. With this technique, 
a thicker section than is usual in histology 
is indicated, since it gives a greater length 
of vessels before they pass out of the sec- 
tion. On the other hand, if a section is too 
thick, the resulting radiograph may be too 
full of vessels and therefore too confused 
even for stereoscopic studies. Sections of 
I20ja to 450j^t seem to be suitable in thick- 
ness. Such sections, although thick for his- 
tology, may serve a dual purpose, i.e.y the 
radiograph of the section showing only the 
vascular elements may be studied alongside 
of the same section stained or injected for 
histology.* 

Mounting the specimen 

In order to obtain the maximum of de- 
tail recorded on the radiograph, the speci- 
men should, theoretically, be in direct con- 
tact with the emulsion, which introduces 
the complication of floating the specimen 
into position. For the purpose, we em- 
ployed 50 per cent glycerine in water in 
order to reduce the chance of shrinkage 
from evaporation in transit to the crystal- 
lography department and during the long 
exposures of our early work. We found, 
however, that Maximum Resolution film 
was so much reduced in sensitivity when 
wet, even with water, that it was an en- 
tirely unsatisfactory method. Bohatyrt- 
schuk employs 3 per cent, gum arabic, but 
this had the same effect on the film we em- 
ploy. Although this intimate contact may 
be ideal for showing the very finest detail, 
the question arose as to whether it was es- 
sential for the type of work in which we 
wished to employ the technique, and in 
which a magnification of 40 diameters was 
all that was aimed at. There is a definite 
formula for blurring that takes into con- 
sideration (i) the size of the focal spot, (a) 
the target-film distance, and (3) the object- 
film distance.! Provided that the target- 
film distance is considerable and that the 
focal spot is not unduly large, would it be 
feasible to mount the specimen on grease 

* See, for example, Fig. 31 in “Studies of the renal circulation.” 


paper that would be placed on top of the 
film ? This would be an easy technique, but 
it would interpose the thickness of the 
paper and, moreover, the paper might not 
lie flat; but the simplification of the tech- 
nique would outweigh and slight disadvan- 
tage if this method of mounting could be 
employed. We therefore persisted with our 
experiments and found that even the best 
grease paper is slightly hygroscopic and 
tended to buckle during a prolonged ex- 
posure, thereby causing movement. Cello- 
phane was worse in this respect. The most 
satisfactory waterproof material we have 
yet found is the tissue supplied for heat 
mounting of prints.! ... 

It is a simple matter to test the blurring 
effect of mounting the specimen on paper. 
A small piece of the paper is placed on part 
of a film which is then sprayed with bis- 
muth carbonate dust from an insufflator. 
An exposure is then made and the resulting 
radiograph is either examined under the 
microscope or photographically enlarged. 
We found that the degree of blurring caused 
by the interposition of the paper was so 
slight that it was imperceptible at the 
target-film distance of 8 in. that we em- 
ployed in the test. 

For mounting the section on the tissue, 
it is washed in water and then placed in 50 
per cent, glycerine and water to prevent 
evaporation when low voltages and conse- 
quent long exposures are employed. If the 
exposure is not more than a few minutes, 
this procedure may be omitted. The section 
is then transferred to the correct position 
on the tissue so that it is automatically in 

■f Franke’s formula for blurring: (quoted by Bohatyrtschuk) 
bd 

W= 

F-b 

when W= blurring; 

b= distance of object from the film; 
d=size of the focal spot in mm.; 

F= target-film distance. 

J The tissue mounting we now employ is “Stryafoil” which is 
an extruded polystrene film and is completely impervious to 
moisture. It casts virtually no shadow at 20 kV and even at lower 
voltages is hardly seen. The only difficulties are the electrostatic 
properties and I suspect that there is a tendency for the tissue to 
“dance” with the bombardment of the rays if the mounted sec- 
tion is a thin light one. Doubtless some way will be found to over- 
come this if it does in fact exist. 
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the centre of the field. The surplus fluid 
having been removed with blotting paper, 
the tissue carrying the specimen is placed 
on the film in the cassette, the front of 
which holds the tissue flat and in position. 

We should have expected that the higher 


age lies in the shorter exposure and the con- 
sequent reduction in movement that might 
come from absorption of moisture into the 
mountant tissue and consequent buckling, 
a feature that is reduced but not abolished 
by the use of glycerine. At 8 in. and 20 kV 



-/ // /// 

Fig. a. Contact print of a radiograph of a section of a rabbit’s kidney, 

injected with radiopaque material. 

Factors; Crystallography diffraction tube, with beryllium window; kV 15, 
mA 20, distance 8 in.; Maximum Resolution plate (Kodak 050 type MR 
plate, emulsion No. 1565); exposure 13 minutes. ' 



Fig. 3. Enlargement (X4) from 
• ■ radiograph, Fig. 2. 


Fig. 4. Enlargement (X15) from 
radiograph, Fig. 2. 


voltages, say 40 or 50 kV, would have 
“killed” such fine detail as capillaries filled 
with thorotrast. We found, however, that 
for this work there is very considerable lati- 
tude, and although the fine detail of in- 
jected vessels is best shown at about 1 5 or 
ao kV, the structure of the tissue being 
“killed,” it is still well shown even at 50 kV 
if the negative is not overexposed. The ad- 
vantage of using the highest efficient volt- 


and 20 mA, our exposures for a section of 
240/1 on Maximum Resolution film are of 
the order of 5 minutes; at 30 kV the ex- 
posures are if minutes. 

Injection media 

We have used a variety of substances 
more or less experimentally. 

(i) True solutio 72 s: Practically all of 
those employed in arteriography — 
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diodrast (perabrodil), uroselectan, 
pyelosilj etc. — depend on their io- 
dine content for their opacity. Since 
they diffuse from the vascular sys- 
tem they are not suitable for micro- 
arteriography preparations. 

(a) Colloidal preparations: The particles 
of colloids are small; those we have 
employed, although they flow freely 
through the capillaries, do not pass 


some staining material in order to 
observe the course of the injection. 
Colloidal metallic gold {red) lo per 


' . Sf 






Fig. 5. Photo-micrograph (X50) of radiograph. 
Taken from cortex of kidney, Fig. 2, showing the 
glomeruli, afferent and efferent vessels, and the 
subcapsular network of capillaries. 

through membranes and are there- 
fore satisfactory from the point of 
micro-arteriography. 

Thorotrast is the .best -known and 
most widely used of these colloids. 
It mixes freely and circulates with 
the blood; it is non-toxic, does not 
affect the blood pressure, and is a 
most satisfactory injection medium 
both for injections in vivo, and for 
micro-arteriography. It is colourless, 
and for this reason we have some- 
times combined it with Indian ink or 


m 


Fig. 6 . Enlargement (X5) of a group of glomeruli 
from photomicrograph. Fig. 5, i.e., an enlargement 
from Fig, 1 of Xiso. 

cent.: This is a very satisfactory 
medium which not only flows freely 
but has a rich maroon colour that is 
useful for microscopical study. 
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Fig. 7. Photo-micrograph (X50) of radiograjih. It 
shows the capillary network in a fragment of de- 
' tached membrane in the pelvis of the kidney in 
; Fig. a. 

' Colloidal silver iodine {approxi- 

mately 10 per cent.) : This also is very 
' satisfactory for filling the finest ves- 
sels, It has a light orange colour, is 
said to be non-toxic, and might be 
^ used for in vivo injections. It seems 
! . to flow even more readily then col- 

i ■ loidal gold, but does not appear to 
i “set” well in the vessels and tends 
; to fall out when sections are cut. We 
i are informed that the addition of 3 
i . per cent gelatine would not affect the 
j . colloidal state of the injection mass. 
Colloidal metallic bismuth: This is 
an intensely black mass and is also 
satisfactory from the radiographic 
point of view, but we found that the 
samples employed in our earlier work 
did not flow freely into the capil- 
laries. Seemingly, the preparation we 
worked with did not remain in col- 
loidal state, as the bismuth settled to 


the bottom of the bottle. On examin- 
ing the precipitate under the micro- 
scope we found that the particles had 
agglomerated into masses of consider- 
able size that would clearly not pass 
through capillaries. On adding “Wet- 
tal” (which alters the surface ten- 
sions in the fluid) and shaking, the 
size of the agglomerations was re- 
duced to about lOyu. This, therefore, 
would be a very suitable injection 
mass when it was desired to show the 
arterial side as far as the capillaries. 
We now also have new preparations 
of bismuth which retain their col- 
loidal state, and which — ^like>.'the 
thorotrast, gold and silver — should 
pass through the capillaries to the 
venous side, 

(3) Insoluble metallic salts: The most 
suitable that we have tried are bis- 
muth carbonate, red lead, and jew- 
eller’s rouge. The particles have a 
tendency to agglomeration that re- 
sults in uneven filling even of ves- 
sels of considerable size. Of these 
three insoluble salts, the jeweller’s 
rouge will probably prove to be the 
best as the particles are small and 
tendency to agglomeration seems to 
be least marked. 

(4) Rubber Laxtex injections may also be 
used. The X-ray density of the mate- 
rial we employ (571 Neoprine Lax- 
tex. B. B. Chemical Co, Ltd. Leices- 
ter, England) gives satisfactory ra- 
diographs of larger vessels provided 
that the kilovoltage employed is kept 
down to say 20. It may well be that 
this injection mass will be of consid- 
erable use in that the radiograph will 
guide the study of the actual neo- 
prine preparation. 

Other questions than the mere size of 
particles and their tendency to agglomerate 
enter into the problem of the suitability of 
an injection mass for a given purpose, e.g., 
the density and the molecular weight. So 
far as we have gone, it has merely been a 
case of trial and error. 
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Cassettes 

On the front of the cassette a short wide 
metal tube is fitted. This slips over the 
brass cones of the X-ray tube and holds the 
cassette in position. The cassettes are open 
to the X-ray tube and therefore have to be 
applied to the cone in the darkroom. In 
this way the maximum use is made of soft 
rays. The back of the cassette is lead cov- 
ered so that, when in position, there is no 
escape of X rays. 

Target distances 

The arbitrary standard distances avail- 
able are governed by the length of the 
cones. These give in., 5 in., 8 in. and 13 
in. At 3 1 in. the cone of rays is small, and 
at 5 in. it does not cover the diameter of 
the cone uniformly. These shorter distances 
will only be used if it should be necessary 
to employ very soft radiations, which would 
be much obstructed by the air column. 
Normally, 8 in. seems to be satisfactory for 
specimens of up to 5oog thick, but for 
thicker slices or for complete organs the 
full 13 in., or even placing the specimen on 
the table at 19 in., is an advantage, par- 
ticularly when making stereoscopic radio- 
graphs. • 

Enlargements 

Fig. 2, is a contact print from one of the 
radiographs of a section. To make enlarged 
prints of these negatives (Figs. 3 and 4) 
calls for a first-class lens. Standard appa- 
ratus is usually only designed to enlarge up 
to about X8. We have made enlargements 
with such apparatus up to X28, but be- 
yond a certain point (probably not much 
more than X8), the resolving power of the 
lens fails and, apart from increase in the 
size of the enlargement, there is no increase 
in detail. If satisfactory enlargements of 
X40 could be made in this simple way, the 
capillaries would be shown and we should 
obtain a large scale map of every filled 
vessel in the section. 

Fortunately, however, where the ordi- 
nary enlarging apparatus fails, the micro- 



Fig. 8. Enlargement (Xs) of photo-micrograph, Fig. 
7, i.e., an enlargement from Fig. 2 of X250, These 
vessels measure 3 mm. in diameter; i.e., the actual 
vessels are 124 in diameter; in another similar 
radiograph the vessels are 8p. 

scope comes to our aid. Just as histological 
sections can be photographed through a 
microscope, so also the radiographic nega- 
tive can be photographed. To our great 
surprise we found that when we took such 
a photo-micrograph of a small area of a 
radiograph, enlarged X50 (Figs. 5 and 7), 
there was a greatly increased degree of de- 
tail compared with that which could be ob- 
tained at much smaller magnification by 
the enlarging apparatus. The detail was 
such that we decided to try enlarging these 
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Fig. 9. Enlargement of radiograph of section of cortex of human kidney (X12). 

photo-micrographs. The result is shown in ture, comparable to those shown by La- 
Figs. 6 and 8, and it represents a magnifi- marque, if the radiograph had been made 
cation of X250. It looks as if higher mag- for this purpose, i.e. if the softest rays had 
nifications might still show even more de- been employed. Whether or not the 5 kV 
tail, and that the limit of magnification available with our apparatus will be low 
with adequate detail has not yet been enough for the purpose we do not yet 
reached. Magnifications of this order would know, as this is beyond the range, we 
show nuclei and elements of the cell struc- aimed at. 




Fig. io. Enlargement X240. Taken from cortex of human kidney (Fig. 9) showing 
glomeruli and some of the surrounding capillary network. 

The great advantage of the enlarging ap- Xio, and even at this magnification the 
paratus for magnification is that it gives a detail seems to fall off. The microscopic 
picture of the whole section or organ with method, on the other hand, gives wonder- 
one exposure on a large sheet of printing ful detail at high enlargements, but is lim- 
paper, but the limit of efficient enlargement ited to a small area at a time. Such enlarge- 
by this method does not extend far beyond ments could, of course, be pieced together 
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to give a vast picture showing the whole 
section of the organ. 

The application of the technique is sim- 
ple and rapid. It requires little skill beyond 
that of ordinary photographic competence, 
and can be carried out by an intelligent 
assistant when once the factors have been 
worked out. 

This technique can be employed analyti- 
cally. Radiographs of the whole organ, 
suitably injected, can be taken stereoscop- 
ically. From the study of these the general 
run of the main vessels through the organ 
can be determined and a slice can then be 
cut in such a way that it includes these. 
This slice again can be radiographed stereo- 
scopically to determine the plane in which 
sections will best show the pattern of the 
detailed distribution. Serial sections of 
about 240;^ are then made in this plane and 
are radiographed and then enlarged in the 
usual way, or, for greater detail, enlarged 
by photo^micrography. Thus the picture of 
the vascular supply of the organ can be 
built up as a whole. 

SUMMARY 

A technique is described for the radiog- 
raphy of sections of organs injected with 
radio-opaque material. Success depends on 
two factors', i.e., a photographic film that is 
virtually grainless, and the use of radia- 
tions of long wave length. These radio- 
graphs are highly selective, showing virtu- 
ally nothing except the radio-opaque ma- 
terial in the vessels. They can be magnified 
by simple enlargement onto ordinary pho- 
tographic paper by about 10 to 15 diam- 
eters, giving the vascular pattern as a 
whole and thus forming a link between the 
macroscopic and the microscopic methods 
of study. Capillaries, however, are not 
seen at a magnification of X15, but if 
photo-micrographs are taken of the radio- 
graph, a magnification of X50 gives the 
detail of capillaries and of every injected 
vessel. There is so much detail in these 


photo-micrographs that they can be mag- 
nified X5 in the enlarging apparatus direct 
onto photographic paper of adequate size, 
giving a total enlargement of X250. 
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Institute. 
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THE ROENTGEN DIAGNOSIS OF DIFFUSE LEUKEMIC 
INFILTRATION OF THE KIDNEYS IN CHILDREN* 

By JOHN F. GOWDEY, M.D., aitd EDWARD B. D. NEUHAUSER, M.D. 

BOSTON, MASSACHUSETTS 


TT IS well known that leukemic infiltra- 

tion of the kidneys is quite frequent, and 
in a series of 123 fatal cases of leukemia re- 
ported by Kirshbaum and Preuss’, 63 per 
cent showed definite leukemic infiltration 
of this organ. Very often the infiltration is 
in the form of nodules, but with consider- 
able frequency it is diffuse and it is this 
type of infiltration which will be discussed 
in this paper, as it is probable that small 
leukemic nodular infiltration of the kidneys 
cannot be recognized by roentgen examina- 
tion. 

Ramsay^^ reported 100 cases of leukemia 
in children under eight years of age, in 3 
of which it was stated the kidneys were 
large and easily palpated; in several in- 
stances postmortem examination showed a 
considerable degree of enlargement. Mer- 
rill and Jackson® cited 11 instances of leu- 
kemic involvement of the kidneys in one 
of which the infiltration was diffuse; an- 
other showed heavy subcapsular, peri- 
glomerular, and perivascular tumor cell 
infiltration involving a large part of the 
cortex but almost absent in the medulla. 
In the others, the infiltration was evidently 
of the focal variety. Barney® noted kidney 
involvement in 18 of 23 cases of lympho- 
blastoma of the urinary tract coming to 
autopsy. Baldridge and Awe^ found micro- 
scopic evidence of kidney involvement in 
20 of 39 cases with lymphoma, the highest 
incidence occurring in the lymphocytic 
type with attendant leukemia. Freifeld® 
reported a case of lymphoblastoma of the 
kidney in a seventeen year old male, each 
kidney being enormously enlarged, the 
right weighing 2,320 grams and the left 
2,450 grams with a microscopic picture 
of diffuse lymphocytic infiltration. White 


and Burns^® discussed an instance of marked 
enlargement of the kidneys in a three week 
old infant which on pathological examina- 
tion displayed lymphocytic infiltration of 
the diffuse type. They also quote Foged® 
who, in writing of leukemic tumors of the 
kidney, reported a case of bilateral tumor 
of the kidney in a two year old child with a 
normal blood picture without splenomeg- 
aly or lymphadenopathy. The right kid- 
ney was removed and on microscopic ex- 
amination showed marked, diffuse, leu- 
kemic infiltration; later, a typical lym- 
phatic leukemic clinical picture developed. 
Bell, Heublein and Hammer® reported the 
case of a twenty-two year old male with 
chronic myelocytic leukemia with enlarge- 
ment of each kidney which decreased in 
size at the same time as the blood picture 
reverted toward normal, following radia- 
tion therapy. According to Ewing^ the 
kidney is a favorite site for metastases 
from lymphosarcoma which may take the 
form of minute foci, bulky masses or diffuse 
infiltration. 

Although diffuse leukemic infiltration 
of the kidneys does occur in adults, the 
condition is considerably more frequent in 
children. Of a series of 50 cases of leukemia 
coming to autopsy at the Infants’ and 
Children’s Hospital, 26 showed the diffuse 
form of infiltration of the kidneys. 

It is conceivable, as in Case i, that an 
occasional patient with unrecognized leu- 
kemia will be referred for intravenous urog- 
raphy to determine the nature of the 
large masses within the abdomen. Because 
of this, and as the roentgen appearance has 
only occasionally been described, we would 
like to represent 3 patients with leukemic 
infiltration of the kidneys, and describe in 


* From the Department of Radiologj', Har\'ard Medical School and the Department of Roentgenology, The Infants" and Children's 
Hospitals of Boston. 
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Fig. I. Case i. Intravenous urogram fifteen minutes 
after injection of diodrast showing enlargement of 
each renal pelvis with marked elongation of the 
calices and infundibula without actual deformity 
or filling defect. 

detail the rather characteristic picture ob- 
tained after the intravenous injection of 
diodrast. 

REPORT OF CASES 

Case i. L.D., a male infant, aged twenty- 
three months, was apparently well until seven 
weeks before admission to the Infants’ and 
Children’s Hospital, when small lumps on the 
head and large masses within the abdomen were 
noted. These lumps on the head increased in 
size and number but were never tender and 
never showed evidence of erythema. The 
masses in the abdomen were thought to be due 
to marked enlargement of each kidney. One 
week before admission, moderate swelling of 
the parotid gland became apparent. Physical 
examination on admission revealed multiple, 
hard nodules in the scalp which were movable 
and apparently not attached to the underlying 
periosteum. There was considerable enlarge- 
ment of the right and moderate enlargement of 
the left parotid gland. Large, smooth, non- 


tender masses could be palpated within the 
abdomen in the position of the kidneys. Ex- 
amination of the blood on admission showed 
5.37 million red blood cells, with 87 per cent 
hemoglobin; the white blood cell count was 
I3,2CXD, platelets 179,000 and 'reticulocytes 2.2 
per cent. A differential count of 200 white 
blood cells showed 36 per cent mature poly- 
morphonuclear leukocytes, 32 per cent “blast” 
forms, 3 per cent metamyelocytes, 1.5 per cent 
myelocytes, and 0.5 per cent eosinophils and 
basophils. There were 7.5 per cent small and 9 
per cent large lymphocytes. There were many 
macrocytic and polychromatic 'red cells and 
about 9 per cerit of the red blood cells showed 
definite achromia. The platelets seemed almost 
normal on the smear. The urine was negative 
on admission and the non-protein nitrogen was 
43 milligrams per cent. The clinical diagnosis 
was bilateral embryoma of the kidney with 
metastases, and the patient was referred to the 
Department of Roentgenology for examination 
of the skeleton, chest, and kidneys. 

Roentgenograms of the chest showed mul- 
tiple enlarged nodes in the mediastinum; the 
long bones showed nothing unusual except for 
multiple growth-arrest lines. The intravenous 
urogram showed enormous enlargement of each 
kidney; the enlargement appeared to be sym- 
metrical and the outline of each kidney was 
smooth. There was no evidence of calcification 
within either renal shadow. The dye appeared 
promptly in the five minute- film in adequate 
concentration; each renal pelvis showed con- 
siderable enlargement with rather marked 
elongation of the calices and infundibula with- 
out actual deformity or filling defect (Fig i). 
No cyst-like defects could be visualized in the 
outline of the calices to suggest polycystic 
kidneys. The roentgen diagnosis was diffuse 
neoplastic infiltration of each kidney, probably 
leukemic. A biopsy of the scalp was done two 
days after admission and the diagnosis of 
leukemic infiltration of the skin and subcutane- 
ous fat of the scalp was made. The cells ob- 
served in the biopsy specimen appeared to be 
well differentiated, somewhat large lympho- 
cytes with a few of the cells resembling lympho- 
blasts (Fig. 2). 

Radiation therapy was given to the enlarged 
nodes in the chest and one week later tlie me- 
diastinal shadow's were regarded as being within, 
normal limits. Four weeks after discharge the 
patient was readmitted with symptoms of 
vomiting, thirst, dyspnea, and marked pallor. 
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Fig. a. Case i. Photomicrograph, leukemic infiltration of the scalp, biopsy. 


The child was comatose, there were numerous right submaxillary node. The heart was thought 
small hard lumps in the scalp, both parotids to be enlarged with an apical systolic murmur, 
were swollen and there were enlarged nodes in The spleen was palpable to the midline of the 
the neck, axillae and groins; large bilateral abdomen at the level of the umbilicus and both 
masses were noted in the abdomen. An examina- kidneys felt enlarged and displaced down- 
tion of the blood showed 1.73 million red blood ward. Examination of the blood showed 37 per 
cells and 86,000 white blood cells, the ma- cent hemoglobin, 2.0 million red blood cells, 
jority of which appeared to be immature 2,400 white blood cells with a differential count 
lymphocytes of the “blast” type. The patient of 26 per cent polymorphonuclear leukocytes 
remained comatose and died five hours after and 74 per cent lymphoid cells, of which 32 per 
admission. Permission for postmortem examina- cent were small and 42 per cent immature 
tion was not obtained. The final diagnosis was lymphocytes. The platelets were 113,000 and 
acute lymphatic leukemia. the reticulocytes 1.2 per cent. The smear 

showed moderate variation in size and shape 
Case ii. D.F., a white female, aged twelve, of the red blood cells with many macrocytes, 
was admitted to the Infants’ and Children’s The urine was negative except for a moderate 
Hospital with a history of weakness, listlessness, amount of albumin on one occasion. The clini- 
and occasional transient chest pain of one year’s cal diagnosis was leukemia, lymphoid in type, 
duration. Five weeks before entry she was aleukemic stage. 

noted to be pale and complained of a cough Roentgen examination of the skull showed 
and of feeling feverish. During the month be- nothing abnormal; the long bones showed a 
fore entry, she had experienced three slight hazy band of decreased density at many of the 
nosebleeds. Physical examination revealed pal- metaphyseal zones that, while nonspecific, is 
lor, small, non-tender cervical nodes, a small frequently associated with leukemia. A survey 
right axillary node and a moderately enlarged roentgenogram of the abdomen showed each 
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Fig. 3. Case ii. Intravenous urogram fifteen min- 
utes after injection of diodrast demonstrating 
markedly enlarged kidneys with elongated calices 
and infundibula without evidence of obstruction, 
filling defect or deformity. 

renal shadow to be prominent with the left dis- 
placed downward by a large soft tissue mass 
apparently the spleen. The chest showed noth- 
ing abnormal. Intravenous urogram showed 
prompt appearance of the dye on the five 
minute film; each renal shadow was markedly 
enlarged and the calices and infundibula elon- 
gated with no evidence of obstruction, filling 
defect or deformity (Fig. 3). The roentgen 
diagnosis was diffuse neoplastic infiltration of 
each kidney, compatible with leukemic infil- 
tration. 

On the nineteenth hospital day a sternal 
biopsy showed leukemia of the bone marrow 
which was diffusely cellural with uniformity of 
cell pattern, the cells being large, with large 
oval or vesicular nuclei, of the lymphocytic 
series (Fig. 4). 

The patient was treated by transfusions and 
discharged home three weeks after admission. 
She died at another hospital five weeks later 
following two weeks of care there for marked 
dyspnea, generalized pain and weakness. No 
autopsy was obtained. 

Case hi. F.L., a white female, aged eight. 


who for one year before admission to the Child- 
dren’s Hospital, was noted to be pale, easily 
fatigued, and to have occasional nosebleeds. She 
was given iron for her anemia and was said to 
have improved markedly. Two months before 
admission, she again became pale, weak, and 
easily fatigued with frequent nosebleeds, bleed- 
ing from the gums and easy bruising. Iron ther- 
apy had no effect. Physical examination re- 
vealed an extremely pale girl, with one 
ecchymosis and several petechiae. The heart 
was moderately enlarged with a soft systolic 
murmur. There were large hard masses in the 
upper abdomen on each side, which were first 
identified as liver and spleen. Examination of 
the blood showed 24 per cent hemoglobin, 1.53 
million red blood cells, 5,950 white blood cells, 
and 32,000 platelets. The differential count re- 
vealed 9 per cent polymorphonuclear leuko- 
cytes, I per cent myelocytes, 0.5 per cent pfe- 
myelocytes, 36 per cent small lymphocytes, and 
10 per cent were listed as “blast” forms. The 
reticulocytes were 1.6 per cent. Very few plate- 
lets were seen on the smear but the red blood 



Fig. 4. Case ii. Photomicrograph showing leukemia 
of the bone marrow. 


VoL. 6o, No. I 


Diffuse Leukemic Infiltration of the Kidneys 


17 


cells in general appeared well filled with hemo- 
globin and showed moderate variation in size 
and shape. The bleeding time was greatly pro- 
longed, clotting time was normal, as was the 
icteric index. Urinalyses showed an occasional 
small amount of albumin, rare red cells, and an 
occasional white cell. The serum protein was 6.3 
grams, the serum non-protein nitrogen was 37.5 
mg. per cent. A stool guaiac test was 0 . plus on 
admission. 

On the sixth hospital day, it was noted that, 
in addition to an enlarged liver, there was a 
large, round, hard mass in the right kidney 
region, and the patient was referred to the De- 
partment of Roentgenology. Roentgenograms 
of the skull and long bones revealed no definite 
abnormality. There was moderate cardiac en- 
largement, the lungs were clear, and there was 
no mediastinal lymphadenopathy. A survey 
roentgenogram of the abdomen showed con- 
siderable enlargement of the liver with an 
enlarged left lobe displacing the stomach 
to the left; the splenic shadow was not en- 
larged. Intravenous urogram showed marked 
enlargement of each renal shadow with con- 
siderable enlargement and elongation of the 
calices and infundibula (Fig. 5). 




Fig. 5. Case ni. Intravenous urogram on admission. 
Extreme enlargement of each kidney and elonga- 
tion of calices and infundibula. 



Fig. 6. Case in. Intravenous urogram five days 

after radiation therapy (350 r) to left kidney. Slight 

diminution in size is evident. 

Repeated blood examinations showed essen- 
tially the same picture. The clinical diagnoses 
considered were acute lymphatic leukemia, 
thrombocytopenic purpura and polycystic kid- 
neys. It was believed the entire picture could 
be explained on the basis of leukemia with 
leukemic infiltration of the liver and both 
kidneys. Accordingly, it was decided to ad- 
minister roentgen therapy to the left kidney, 
shielding the right. During the third and fourth 
week of the hospital stay, a total of 350 roent- 
gens was given to the left kidney with the fol- 
lowing factors: 200 kv., 10 ma., i.o mm. A 1 
plus 0.5 mm. Cu filter, 50 cm. distance, half- 
value layer 1.05 mm. Cu. 

An intravenous urogram five days after 
completion of therapy showed the left kidney 
and calices to appear slightly smaller, indicating 
that the renal enlargement was due to radio- 
sensitive tissue (Fig. 6). During the hospital 
stay the patient was given several transfusions, 
but continued to have occasional nosebleeds, 
small petechiae, and on one occasion a right 
retinal hemorrhage. She was discharged one 
month after admission with a diagnosis of 
leukemia, leukopenic, lymphatic. 
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Fig. 7. Case iii. Intravenous urogram five weeks 
after radiation therapy to left kidney. There is 
marked decrease in size of left kidney, pelvis and 
calices. 

This child was admitted again three weeks 
later because of spontaneous epistaxis; blood 
examination at tliis time showed 47 per cent 
hemoglobin, 2.25 million red blood cells, 2,850 
white blood cells, with a differential count of 
15 per cent polymorphonuclear leukocytes, 70 
percent lymphocytes, and 15 per cent “blast” 
forms. The platelets were 112,000. An intrave- 
nous urogram during this admission, five weeks 
after radiation therapy, showed slight decrease 
in the size of the right kidney, and a rather 
marked decrease in the size of the left kidney 
and calices (Fig. 7). 

Following arrest of the epistaxis, several 
transfusions were given and the patient dis- 
charged. She died at home, and a postmortem 
examination was not done. 

The essential feature of leukemia is a 
neoplastic proliferation of the lympho- 
blastic or myeloblastic tissues of the body, 
often with resulting increase in the white 
blood cells in the peripheral blood stream. 
There may be proliferation of these white 
cells in the reticulo-endothelial tissues, but 


they do not necessarily have to appear in 
any great numbers in the blood; such a 
state is called aleukemic leukemia, which 
is to be considered a phase of the leukemic 
state. It may be impossible to distinguish 
sharply between lymphatic leukemia and 
lymphoblastic lymphoma or lymphosar- 
coma for a leukemic blood picture may be- 
come apparent in the latter conditions at 
some stage in their course. The appearance 
of abnormal lymphocytes in the circulating 
blood (leukemia) may be regarded as an 
overt manifestation of the underlying dis- 
ease (lymphoma). In lymphatic leukemia, 
some myeloid cells may appear in the pe- 
ripheral blood as a result of bone marrow 
irritation by lymphoid deposits; a second- 
ary anemia occurs when marrow replace- 
ment reaches a severe degree and for a 
similar reason blood platelets are usually 
diminished. 

Acute leukemia in childhood presents 
little difficulty when typical clinical and 
hematologic manifestations are present. 
Atypical manifestations may obscure the 
picture to such an extent that the diagnosis 
becomes more difficult. As a rule, the diag- 
nosis of leukemia is definitely established 
by blood and bone marrow smears; the 
marrow reveals the true picture of the 
disease and by comparing its cells with 
those of the peripheral blood, the course 
of the leukemic process can be followed. 
The acute form of aleukemia is occasionally 
mistaken for essential thrombocytopenic 
purpura especially if there is evidence of 
hemorrhage, anemia, and decreased plate- 
lets, a prolonged bleeding time and a nor- 
mal clotting time. In the latter condition, 
there is usually a slight to moderate leuko- 
cytosis with an increase of polymorphonu- 
clear forms and no abnormal cells in the 
peripheral blood. Aplastic anemia in chil- 
dren is rare; blood findings similar to those 
in aleukemic leukemia may be present but 
reticulocytes are usually absent in aplastic 
anemia, and the lymphocytes are all ma- 
ture forms. Sternal or lymph node biopsy 
should establish the correct diagnosis. 

Two of our cases showed an aleukemic 
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picture and all 3 cases presented a thrombo- 
cytopenia, the latter being quite marked in 
Case III (F. L.) who presented hemorrhages 
from the mucous membranes into the skin 
and a retinal hemorrhage. Each child 
showed a secondary hypochromic anemia, 
although in i case (Case i) this was not 
marked until the second admission. Each 
patient showed a neutropenia and a lym- 
phocytosis, with abnormal white cells in the 
peripheral blood. There was splenomegaly 
in I case (Case ii), hepatomegaly in another 
(Case 111), and mediastinal lymphadenop- 
athy was discovered by roentgen exam- 
ination in I child (Case i). 

According to Minot and Isaacs^® lesions 
of the various types of lymphoblastoma 
are known to develop within the abdomen 
as a late manifestation of the disease; fre- 
quently the abdomen may also be the site 
of the initial lesion of lymphatic leukemia 
in its aleukemic form. Abdominal masses 
were detected in 42 (35 per cent) of 119 



Fig. 8. Diffuse leukemic infiltration of the kidneys in 
situ, from an autopsy of a child three and a half 
years old. The right kidney weighed 418 grams 
(normal 89) and the left 46a gr.ams (normal 77). 



Fig. 9. Photomicrograph showing diffuse leukemic 
infiltration of the kidney. 


patients with initial symptoms referable to 
lymphoblastoma of the abdomen. Abdom- 
inal masses occurring early in the course of 
the disease may be considered as an indi- 
cation of a rapid advancement of the dis- 
ease to the abdomen from other parts; 
however, lesions due to lymphoblastoma 
may exist in the abdomen for many months 
without giving rise to symptoms or signs. 
After the appearance of symptoms refer- 
able to an abdominal lesion, prognosis for 
long duration of life is poorer than when 
such manifestations are absent. 

The kidney of diffuse leukemic infiltra- 
tion is slightly to markedly enlarged, often 
as much as three to four times normal size, 
occasionally even larger (Fig. 8). It is soft 
to firm, rather greasy in consistency, usu- 
ally with gray or grayish-pink surfaces 
which frequently show mottled deep brown 
to red areas of discoloration as a result of 
hemorrhage. The capsule usually strips 
easily but may be somewhat adherent as a 
result of capsular and pericapsular infiltra- 
tion. The cut surface of the kidney is usu- 
ally pale gray or pinkish, may show areas of 
hemorrhage and there may be loss of dis- 
tinctness of the cortical and medullary 
structures. Microscopically, the individual 
nephrons are widely separated by massive 
cellular infiltration (Fig. 9). The infiltration 
is most marked in the cortex and usually 
decreases steadily as the pelvis is ap- 
proached. There is compression and sepa- 
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ration of the tubules and there is often 
a certain degree of tubular degenera- 
tion. The glomeruli may be well pre- 
served or show degenerative changes. 
The leukemic infiltration may be so ex- 
tensive that relatively few glomeruli and 
tubules may be seen in any one micro- 
scopic field. Areas of extravasation of blood 
may be seen and there may be infiltrations 
of the capsule, perinephric fat and pelvis. 
If there is a full blown leukemic blood pic- 
ture, the renal blood vessels may be seen 
stuffed with white blood cells, some of 
which may even be identifiable as imma- 
ture cells. The glomerular tufts may be 
seen to contain an abnormal number of 
white cells. In the aleukemic state, the 
contents are usually not remarkable. 

The roentgen picture following intra- 
venous urography seems rather character- 
istic. 

In our 3 cases of diffuse leukemic infiltra- 
tion of the kidney the involvement was 
bilateral in each instance and there was 
moderate to marked, s)"mmetrical enlarge- 
ment of each kidney. The renal pelves were 
considerably enlarged without dilatation 
or other evidence of obstruction; the calices 
and infundibula were elongated without 
real deformity, filling defects, displacement 
or irregularity of outline. The appearance 
of the kidneys visualized roentgenograph- 
ically is quite readily appreciated when cor- 
related witli the gross and microscopic 
structural changes, the extensive cellular 
infiltration producing renal enlargement 
and separation of the parenchymal ele- 
ments, spreading, separation and elonga- 
tion of the calices and enlargement of the 
pelves. Any displacement of the kidneys 
is due to attendant hepatomegaly or splen- 
omegaly, or retroperitoneal lymphadenop- 
athy, a result of the same leukemic proc- 
ess which can be visualized roentgeno- 
graphically. Other lymphadenopathy may 
be present, although often this may be 
mediastinal and only detected by roentgen 
examination. The blood picture should 
show the characteristic findings of leu- 
kemia, but in instances in which there is a 


normal or subnormal white blood cell count 
a careful examination of the peripheral 
blood should be made for abnormal cells. 
Lymph node biopsy or sternal marrow bi- 
opsy may frequently be of distinct value in 
determining the nature of the underlying 
neoplastic process. Of interest and value is 
the prompt regression of lymphomatous 
lesions after relatively small doses of ra- 
diation, as demonstrated in one of our 
cases (Case iii). 

Mention should be made of the occur- 
rence of renal failure in leukemia as re- 
corded by Merrill and Jackson.® It may be 
due to leukemic lesions with glomerular 
and tubular degeneration, obstruction of 
the renal blood vessels or ureters by leu- 
kemictissue, nephrolithiasis or non-leukemic 
degenerative changes. However, in the 3 
patients reported here tubular function as 
judged by diodrast clearance was excellent. 

Roentgen ographically, the appearance of 
diffuse leukemic infiltration of the kidneys 
is apt to be confused with the picture pro- 
duced by polycystic kidneys. Diodrast 
clearance is usually markedly diminished 
in polycystic kidney and the characteristic 
multiple rounded filling defects that de- 
form the pelvis, infundibula, and calices 
should be evident. 

Occasionally Wilms’ tumor may be bi- 
lateral and produce extreme enlargement 
of the kidneys.® We have not seen an em- 
bryoma produce the diffuse types of infil- 
tration that is produced by leukemia, al- 
though such is a possibility. 

SUMMARY 

1. Infiltration of the kidneys is fre- 
quently found at postmortem in patients 
dying from leukemia. 

2. Occasionally marked enlargement of 
the kidneys is the presenting sign in a 
patient with unsuspected leukemia. In 
such a patient, the diagnosis may be in- 
ferred by roentgen examination after the 
intravenous injection of diodrast. 

3. The roentgen appearance seems char- 
acteristic but may be confused with that 
produced by polycystic kidneys. 
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4. Leukemic infiltration may produce 
extreme enlargement of the kidneys with 
marked elongation of the pelvis, infundib- 
ula, and calices. Diodrast clearance is well 
preserved, and there is no evidence of mul- 
tiple rounded pressure defects. 

5. Roentgen irradiation should produce 
diminution in the size of the infiltrated kid- 
neys. 

Children’s Hospital 
300 Longwood Ave. 

Boston 15, Mass. 
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C HONDRONECROSIS of the larynx 
after roentgen therapy for laryngeal 
cancer is precipitated by infection of carti- 
lage with lowered radioresistance. This 
lowered radioresistance may be due to 
invasion by cancer or reduced vasculariza- 
tion as, for example, after partial laryn- 
gectomy, previous intensive radiotherapy, 
or preceding disease. Healthy laryngeal 
cartilage protected by normal mucosa and 
perichondrium will withstand the infection 
which is always present in the larynx and 
will usually tolerate modern fractionated 
therapeutic roentgen-ray dosage. Accord- 
ing to Gates^ “adult cartilage stands large 
amounts of radiation without marked gross 
change so long as it is protected. When it is 
infected or traumatized, extensive necrosis 
and sequestration may occur.” Chondro- 
necrosis is exceptional in superficially fungat- 
ing early and small carcinomas. It is com- 
moner in more advanced and extensive 
growths, especially if they have a tendency 
to invade the subjacent tissues and thus 
obstruct the flow through the venous and 
lymphatic capillaries, causing edema of the 
mucosa. The edematous mucosa tends to 
ulcerate superficially affording access for 
bacteria to deeper tissues. The infection 
spreads to the perichondrium. The result- 
ing perichondritis interferes with the nour- 
ishment of the cartilage and chondrone- 
crosis ensues. A similar train of events, 
however, may occur w'ithout roentgen 
therapy, solely as result of progressive 
infiltration of the cartilage by cancer. 

Following radiation treatment it is often 
impossible, clinically, to differentiate be- 
tween chondronecrosis due to infiltration 


by cancer and one due only to the radio- 
therapy. Probable absence of cancer may 
be assumed if a sufficiently long period of 
clinical freedom from cancer has elapsed 
between the chondronecrosis and the fol- 
low-up examination. The roentgen-ray 
reaction during and after the course of 
fractionated roentgen therapy is similar in 
patients developing chondronecrosis and 
successfully treated patients. Slight edema 
of the laryngeal mucosa, especially over the 
arytenoids, is often seen during the course 
of roentgen therapy for cancer of the larynx. 
This edema becomes more pronounced 
after one-half to two-thirds of the dosage 
has been given, again at the conclusion of 
therapy and usually subsides within four 
to six weeks after the radiation treatment. 
In patients who develop perichondritis 
and chondronecrosis, the edema may per- 
sist or recur soon after conclusion of the 
reaction. In time the edema becomes more 
pronounced. The laryngeal structures be- 
come extremely swollen and distorted. Nar- 
rowing of the airway frequently makes 
tracheotomy necessary. With the onset of 
frank chondronecrosis, the breath becomes 
foul. Pieces of sequestrated cartilage as, 
for example, in chondronecrosis of the epi- 
glottis may fall into the ventricle and be 
expectorated; they may accumulate in a 
depression as, for example, in chondrone- 
crosis of the arytenoids, or be aspirated. 
Aspiration pneumonia or lung abscess may 
follow. The patient may die either of pul- 
monary complications, sepsis, or gradually 
increasing cachexia due to absorption from 
the necrotic area. 

Microscopically, heavily irradiated carti- 


• Presented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J,, Sept. 16-19, 1947. 
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lages are likely to be devoid of osteoblasts 
and osteoclasts, whereas non-irradiated 
cartilage does not show these changes. In 
determining whether or not there is per- 
sisting cancer, even microscopic examina- 
tion may be inconclusive, unless the entire 
larynx is available for study, as for instance 
after laryngectomy or at postmortem ex- 
amination. If a single biopsy is done, it is 
not uncommon to find that the cancer has 
been missed entirely, or that only a piece 
of necrotic material has been obtained, 
from which a definite diagnosis cannot be 
made. 

We have not seen any definite indication 
that biopsy has precipitated chondrone- 
crosis in ulcerated cancers of the larynx. 
In a non-ulcerated, heavily irradiated mu- 
cosa, however, biopsy might open channels 
for the entrance of infection and thus lead 
to chondronecrosis. Because of this, post- 
irradiation biopsies in this type should not 
be undertaken lightly. 

CLINICAL MATERIAL 

Laryngeal chondronecrosis following 
roentgen therapy for cancer of the larynx 
occurred in 28 of 205 cases treated at the 
Presbyterian Hospital, New York, between 
1932 and 1946. Patients with gross clinical 
evidence of persisting cancer were not in- 
cluded in this study. 

Eight cases of chondronecrosis were ap- 
parently free from carcinoma. In 4 post- 
mortem examinations, and in 2 laryngec- 
tomy specimens, microscopic study of the 
larynx failed to reveal persisting cancer. 
The interval between the last roentgen 
treatment and microscopic examination in 
the 4 dead patients was four to nine months 
and in the laryngectomy cases five and 
eighteen months. The 2 remaining patients 
have been free from clinical evidence of 
cancer eight and fifteen years, respectively, 
after treatment. It may be assumed, there- 
fore, that in these cases the cancer had 
been destroyed before the occurrence of 
chondronecrosis or that it was completely 
carried away with the slough. 

Two patients showed persisting cancer 


on biopsy of the larynx. It is not known 
whether cancer persisted in the remaining 
18 cases. 

The occurrence of chondronecrosis 
seemed to be influenced by the following 
factors; the interval between the last roent- 
gen treatment and occurrence of chondro- 
necrosis, the site and extensiveness of the 
cancer prior to the chondronecrosis, partial 
laryngectomy prior to irradiation and the 
technique of treatment. 

Interval between Roentgen Therapy and 
Chondronecrosis. Chondronecrosis usually 
developed within six months from the time 
treatment was finished, as seen in Table i. 


Table I 


Interval 

Number 
Cases of 
Chondro- 
necrosis 

Within 6 months after the last roentgen 
treatment 

23 

Six months to a year after the last roent- 
gen treatment 

n 

Over one year after the last roentgen 
treatment 

3 


Site of Chondronecrosis , The site of the 
chondronecrosis was known to be limited 
in 2 patients to the epiglottis; in another to 
the thyroid cartilage. The remainder, how- 
ever, showed such extensive necrosis when 
first seen that it was difficult to ascertain 
its point of origin. 

Of the 28 cases, 17 showed preceding 
fixation of the arytenoid, suggesting that 
this may have been a frequent initial site 
of the chondronecrosis in this series. 

Hautant, who followed 200 carcinomas 
of the larynx treated by Coutard, stated in 
1927 that the lower angle of the anterior 
borders of the thyroid cartilages was in his 
experience the most common site of radio- 
necrosis. The anterior borders of the thy- 
roid cartilages which are joined at an acute 
angle form the narrowest portion of the 
lanmx; thus they are exposed to the larg- 
est roentgen-ra)^ dosage when the lanmx 
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is cross-fired from each side. Chondrone- 
crosis of the thyroid cartilage did not ap- 
pear to be the most frequent site in the 
present series of cases. 

Chondronecrosis occurred in a higher 
proportion of cases of cancer of the epi- 
glottis than in cancer arising in any other 
site in the larynx. Most cured cancers of the 
epiglottis show a deformity of the cartilage 
indicative of a healed area of chondronecro- 
sis. If small, such deformity is usually not 
recognized. In the present series 25 car- 
cinomas of the epiglottis have been treated 
since 1932; 6 of these developed marked 
chondronecrosis. The epiglottis lies directly 
beneath the mucosa and is invaded early in 
the course of the disease. Gross necrosis 
occurred in only i case in which the disease 
was limited to the free portion. This oc- 
curred- eight years after treatment. 

Extensiveness of Cancer a}jd Chondrone- 
crosis. The extensiveness of the cancer had 
a definite influence on the occurrence of 
chondronecrosis, as seen from Table 11. 
There was only i case in which the disease 
was of limited extent — on the free portion 
of the epiglottis. 


Table II 


Site of Cancer 

Number 
Cases of 
Necrosis 

Confined to vocal cord 

0 

Vocal cord* with extension 

16 

Confined to epiglottis (free portion) 

I 

Epiglottis with extensions 

5 • 

Extensive cancer — primary unknown 

6 

28 


* Arytenoid fixed — ii. 


Partial Removal of Thyroid Cartilage and 
Chondronecrosis . Roentgen therapy after 
laryngofissure was done in 7 patients. Two 
of the 7 cases developed chondronecrosis. 

One hemilaryngectomy was done two 
weeks after a tumor dose of 7,800 roent- 
gens, The removed portion of the larynx 
showed only radiation reaction without evi- 
dence of necrosis or persisting carcinoma. 


After the operation chondronecrosis de- 
veloped promptly in the remaining portion 
of the larynx. Another patient had partial 
bilateral removal of the thyroid cartilage 
before roentgen therapy and developed 
chondronecrosis of the remainder of the 
cartilage. Partial resection of the thyroid 
cartilages associated with operations on the 
intrinsic larynx prior to roentgen therapy 
has, in our experience, increased the likeli- 
hood of chondronecrosis developing in the 
remaining cartilages. The scarring and im- 
pairment of the blood supply in our cases 
has appeared to reduce the tolerance of the 
larjmx to roentgen therapy and to infec- 
tion. 

In contrast to our experience, Arbuckle 
reported 18 cases of advanced laryngeal 
cancer in which he subperichondrially re- 
sected the thyroid cartilages before roent- 
gen therapy. Of these cases, 7 were living 
without evidence of local cancer one to 
eight years after treatment. His operation 
varies from any of our operated cases in 
that the cartilage alone is removed, the peri- 
chondrium is left intact and the laryngeal 
cavity is not entered, avoiding contamina- 
tion of the operative field. When this pre- 
caution is not observed the tendency to 
chondronecrosis seems to be increased by 
partial removal of the thyroid cartilage, 
Arbuckle further states that the laryngeal 
function is not impaired because of the 
firm fibrous structure which replaces the 
removed cartilage. Roentgen therapy in his 
cases was started two weeks postopera- 
tively. 

Technique of Treatment and Chondrone- 
crosis. The technique of roentgen therapy 
in the cases of chondronecrosis on the whole 
did not differ from that used. in cases which 
did not develop this complication. One 
gained the impression, however, that the 
larger the fields and daily dose and the 
shorter the period of treatment, the more 
frequently did laryngeal edema appear 
after the therapy. Marked laryngeal edema 
in its turn at times was a precursor of 
chondronecrosis. In this connection it 
might be recalled that in the early days of 
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2.00 kv. roentgen therapy of cancer of the 
larynx, extensive radiation fields and large 
fractions of the total dose or even single 
massive treatments were given. For in- 
stance, Jungling warned against roentgen 
therapy of operable cancer because of the 
danger of roentgen-ray damage to the 
larynx. However, he administered about 

1.000 r each to a right and left lateral laryn- 
geal field at a single exposure and repeated 
this intensive treatment once or twice at 
monthly intervals. In our early cases daily 
doses of 400 r to one field were not un- 
common. All surface doses in this article 
are stated as “dosage in air” unless other- 
wise specified. 

Of the 28 patients who developed chon- 
dronecrosis, 14 received a tumor dose of 
5,500 to 6,000 r. Ten cases were given 
tumor doses of 6,000 to 7,000 r. In passing, 
it is interesting to note that the tumor 
doses in 21 patients with cancer of the 
larynx, similarly treated and now free from 
clinical evidence of cancer for five years, 
varied from 5,500 to over 8,000 r. 

The treatment time in the cases with 
chondronecrosis varied from seventeen to 
fifty-one days, the majority being treated 
in from thirty to forty-five days. The latter 
is the period now usually employed for the 
treatment of most cases of carcinoma of 
the larynx at the Presbyterian Hospital. 

The daily dosage was usually 100 to 150 
r to each of two opposing lateral laryngeal 
fields, but was 400 r to one field in nearly 
one-third of the cases. In a few cases in 
which marked edema was present prior to 
the treatment, the initial dosages were as 
low as 50 r. The size of the radiation fields 
were usually 6 by 8 or 8 by 10 cm. and 
varied iii a few cases from 4 by 5 to 10 by 
15 cm. These technical factors did not 
differ materially from those used in patients 
receiving roentgen therapy for laryngeal 
cancer, who did not develop chondrone- 
crosis. 

The doses in most cancers of the larynx 
receiving roentgen therapy at the Presby- 
terian Hospital vary between 6,000 and 

7.000 r in air in six weeks. The two lateral 


fields, one on either side of the larynx, are 
directed somewhat obliquely toward the 
larynx, with a strip of unirradiated skin i 
cm. or less in width left in the center an- 
teriorly, except in anterior commissure 
lesions in which the fields may overlap. 
Two hundred kilovolts, 2 mm. of copper 
or Thoraeus filter and 50 cm. target-skin 
distance are used, and a daily dose of 100 
r to each of the two lateral fields is admin- 
istered. The size of the fields vary from 4 
by 5 to 8 by 10 cm., 6 by 8 cm. being the 
most common. If cervical nodes are present 
they may be treated over separate fields. 
The center of the larynx is estimated as 
being approximately 3 cm. from the center 
of each treatment field and tumor doses are 
thought to be almost equal to the sum of 
the air doses administered to each side ex- 
cept if the fields are smaller than 6 by 8 cm. 

The reactions during treatment vary 
moderately with different individuals. 
Treatment is interrupted after 1,400-1,800 
r in air to each of the two fields, if a pseudo- 
diphtheritic membrane develops on the 
irradiated mucosa, and is resumed after a 
few days, when the membrane begins to 
subside. If the initial membrane does not 
develop until after 2,500 r has been given 
to each field, treatment if possible is not 
discontinued but is carried to completion, 
i.e., a minimum of 3,000 r to each field. 
The treatment may occasionally be inter- 
rupted after one-half to two-thirds of the 
total dose has been administered to allow 
the radiation edema to subside. In those 
cases in which the extent of the disease 
and associated edema cause an inadequate 
airway, tracheotomy may be done before 
treatment. In these cases, treatment may 
be given more slowly at first, i.e., 50 to 75 r 
in air daily to each field, up to a total of 
400 to 500 r in air. At this time the local 
inflammatory reaction will often have sub- 
sided and the danger of obstructing the 
airway will have been reduced. 

If treatment is successful, the membrane 
clears, the edema subsides and all local 
evidence of the carcinoma disappears. Some 
edema of the arytenoids may persist. This 
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is especially common if more than i,ooo 
r has been given with fields 8 by lo cm. or 
larger. This late edema occurs chiefly in 
extensive cases and may persist for a 
number of months even in cured patients. 
It may be subject to moderate episodes of 
increased severity, secondary to upper res- 
piratory infections or injudicious use of the 
voice or tobacco. Fixation of the arytenoids 
may be permanent even in cured cases. 
Though absence of gross evidence of disease 
usually means arrest of the cancer, it does 
not necessarily guarantee a cure, as micro- 
scopically persisting carcinoma may be- 
come clinically appreciable within a few 
weeks, months or years after treatment. 

PROGNOSIS 

The extent, the location and the time of 
onset of the chondronecrosis influence the 
outlook for healing. 

Chondronecrosis of the free portion of 
the epiglottis has a much more favorable 
prognosis than necrosis of other laryngeal 
cartilages. Virtually every case of cancer 
of the epiglottis arrested by roentgen ther- 
apy has a residual deformity following 
treatment, which implies previous destruc- 
tion of the affected part of the cartilage. 
This takes place in the successful case 
without ensuing necrosis of the remainder 
of the cartilage. The downward drainage 
from the epiglottis allows sequestra to 
slough out into the ventricle whence they 
are promptly coughed up. Extension of the 
necrosis to the base of the epiglottis or to 
the pre-epiglottic space is much more grave 
and recovery here is rare. 

Chondronecrosis in the region of the ary- 
tenoid cartilage also has a bad prognosis. 
Here, the necrotic ulcer forms a depression 
from which it is difficult to dislodge sloughs 
and sequestra as drainage is upward and as 
this cavity cannot be emptied by coughing. 
Absorption from this necrotic area, ca- 
chexia, aspiration pneumonia and lung ab- 
scess may result. We have seen only a few 
chondronecroses of the thyroid cartilages, 
all in extensive carcinomas and all these 
cases dead. 

The time of onset of cho 7 jdro 7 iec 7 -osis in the 


present series seemed to be of prognostic 
importance. This is contrary to the expe- 
rience of Van Rosen who reported recovery 
in 9 of 23 cases of perichondritis and chon- 
dronecrosis of the larynx following irradia- 
tion. In 5 of these 9 cases symptoms sug- 
gesting perichondritis appeared in less than 
one year and in 4 more than one year after 
treatment. 

In the present series of cases in those 
developing chondronecrosis early, there 
was greater likelihood of persisting car- 
cinoma. The extent of necrosis of the soft 
tissues was generally greater and healing 
either after sloughing of the necrotic carti- 
lage or after its surgical removal was not as 
good as in the “late” cases, which seemed 
to progress more slowly and not so far. 

Of the 28 cases of laryngeal chondrone- 
crosis 23 developed within six months, 2 
within one year and 3 over a year after 
the last roentgen treatment. The 3 patients 
developing chondronecrosis more than one 
year after treatment recovered: i after 
laryngectomy, i after removal of the ne- 
crotic portion of the epiglottis, and the 
third after sloughing of the necrotic carti- 
lages. 

PREVENTION AND TREATMENT OF 
LARYNGEAL CHONDRONECROSIS 

In the preceding paragraphs it has been 
shown that laryngeal chondronecrosis after 
roentgen therapy occurs chiefly in cartilage 
with lowered radioresistance and is pre- 
cipitated by the entrance of bacteria into 
this cartilage. In such cases, therefore, it 
would seem logical to substitute surgery 
for roentgen therapy, where practical, and 
also to try to reduce infection prior to 
irradiation, if the use of roentgen therapy 
cannot be avoided. It will be remembered 
that chondronecrosis was more common in 
extensive, infiltrating cancers, occurred 
more readily after partial laryngectomy 
and though most common in the epiglottis 
was serious chiefly when involving the base 
of this cartilage, the arytenoids or thyroid 
cartilages. We believe that impending chon- 
dronecrosis may in rare instances be aborted 
by the use of sulfonamides and penicillin. 



VoL. 6o, No. I Laryngeal Chondronecrosis Following Roentgen Therapy ay 


but once established it is influenced much 
less. In several extensive carcinomas of the 
larynx with marked infection prior to roent- 
gen therapy and marked edema after 
treatment, we believe we prevented the full 
development of chondronecrosis by the use 
of 25O3O00 units of oral penicillin daily for 
a week or two, and saw the gradual regres- 
sion of the edema and return to a more 
normal looking larynx. 

While the total removal of the cartilage 
by laryngectomy makes chondronecrosis 
impossible, the subperichondral removal 
of the cartilage, as proposed by Hautant 
and recently by Arbuckle, may also offer 
hope of avoiding this complication. 

As far as the technique of roentgen therapy 
is concerned, it is our impression that doses 
of roentgen rays much larger than 100 r, 
in air, daily to each of two lateral 6 by 8 
cm. fields with the usual 200 kv., 50 cm. 
target-skin distance, 0.5 mm. Cu filter, 
are preferably not carried further than 
500 r or at most 1,000 r to each field, for 
fear of causing later edema of the larynx 
and thus perhaps favoring radionecrosis. 
With smaller fields slightly larger daily 
doses may be given. In discussing this 
point with some advocates of much higher 
daily dosage and shorter over-all treatment 
period, we have gained the impression that 
the survival rate from this more rapid 
method is no better, and the likelihood of 
edema and chondronecrosis greater, than 
when the daily doses are less and the treat- 
ment period five to seven weeks. The use of 
unnecessarily large fields should be avoided 
if smaller fields will include the entire can- 
cer. Irradiation of large volumes of normal 
tissue increases the likelihood of edema, 
chondronecrosis and later irradiation se- 
quelae. In extensive cancers large fields 
cannot be avoided and the over-all pe- 
riod might be increased in order to pre- 
vent severe radiation reaction. Tracheot- 
omy when indicated should be made below 
the irradiated area, as otherwise this maj’- 
precipitate chondronecrosis by permitting 
the entrance of bacteria into irradiated and 
damaged cartilage. 

Local resection of the necrotic portion 


of an epiglottis was done in i patient who 
recovered. 

Laryngectomy for removal of the chondro- 
necrotic larynx has been performed in 3 
of our 28 cases. Each had received a tumor 
dose of 6,000 r in six to eight weeks. Tumor 
persisted locally in the first case and could 
not be found in the second and third cases. 
The first patient was a male, aged fifty- 
four, with a cancer of the true cord, for 
which an unsuccessful laryngofissure and 
cordectomy had been done three years, and 
an unsuccessful hemilaryngectomy one 
year, before roentgen therapy. Because of 
persisting tumor, complete laryngectomy 
was performed five months after the end of 
roentgen therapy. Advanced necrosis was 
present at operation. The wound sloughed, 
and the patient died eight days after laryn- 
gectomy. The second patient was a male, 
aged sixty-eight, with an undifferentiated 
carcinoma of the left ventricular band, 
interarytenoid space and cord. Persisting 
edema of the arytenoids followed treat- 
ment. Eighteen months after treatment 
chondronecrosis was considered probable 
and a laryngectomy was done. The patient 
recovered, although there developed a hy- 
popharyngeai fistula, necessitating plastic 
repair. The specimen showed chondrone- 
crosis of the epiglottis, destruction of the 
left true cord extending into the submu- 
cosa, but not to the cartilages. The third 
patient was a male, aged sixty-nine, with a 
carcinoma of the left true cord and exten- 
sion into the false cord and ventricle. Some 
edema of the laryngeal mucosa occurred 
during treatment and persisted following 
roentgen therapy. Four months after treat- 
ment a foul odor suggested chondronecrosis 
and two months later a laryngectomy was 
done. The operated specimen showed only 
necrosis without an}^ evidence of cancer. A 
hypopharyngeal fistula developed neces- 
sitating plastic repair. The patient re- 
covered from the laryngectomy but a few 
months later showed evidence of cancer 
at the base of the tongue beyond the oper- 
ative site. 

Three patients, not included among the 
cases of chondronecrosis had successful 
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laryngectofnies after full courses of roentgen 
therapy for cancer of the larynx. In one, 
with a post-irradiation ulcer of the larynx, 
two biopsies were negative for cancer 
while the two others had laryngectomies 
for persistent cancer, one and five months 
after roentgen therapy. Both of these 
patients recovered from the laryngectomy 
without appreciable delay in healing or 
other sequelae. These 3 cases and similar 
experience of others show that healing of 
the laryngectomy wound may be unim- 
paired in spite of preceding unsuccessful 
roentgen therapy for cancer of the larynx. 

SUMMARY 

1. Twenty-eight cases of chondronecro- 
sis of the larynx following roentgen therapy 
have been reviewed. 

2. Eight of the twenty-eight have been 
found to be free of cancer. In most of the 
others it was not possible to determine 
whether cancer persisted microscopically 
or whether one was dealing only with 
radionecrosis. 

3. Of the twenty-eight cases, twenty- 
three appeared within six months, two 
within one year, three more than one year 
after treatment; the latter three recovered, 
one after sloughing, one after local removal 
of the necrotic portion of the epiglottis and 
one after laryngectom3^ 

4. Laryngeal chondronecrosis occurred 
chiefly in advanced and extensive carci- 
nomas and exceptionally in those which 
were early and small. 

5. a. Chondroncerosis involved the epi- 
glottis more frequently than other laryn- 
geal cartilages. When developing in its 
free portion prognosis was good, as nearly 
every cured case of epiglottic carcinoma 
showed a deformity of the healed radio- 
necrotic area. Prognosis was poor when 
necrosis extended to the base of the epi- 
glottis or the pre-epiglottic space, 

b. The outlook was also poor when the 
arvtenoids or thyroid cartilages were in- 
volved. . 

6. Laryngofissure or partial laryngec- 
tomy either before or after a full course of 


roentgen therapy seemed to favor the de- 
velopment of chondronecrosis in the re- 
maining cartilage. The exception to this 
was the removal of the necrotic free portion 
of the epiglottis. Total removal of cartilage 
by laryngectomy avoided this complica- 
tion. 

7. The use of penicillin and sulfona- 
mides seemed to help to abort the threat 
of chondronecrosis, but was less effective 
when chondronecrosis had fully developed. 

8. Laryngectomy should be considered 
in selected cases with early or impending 
chondronecrosis. 

9. Variations in fractionated roentgen 
dosage as given at the Presbyterian Hospi- 
tal did not appear to influence the develop- 
ment of chondronecrosis.* 

William A. Goodrich. M.D. 
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GENERAL CONSIDERATIONS 

TX 7 HEN a patient is afflicted with epi- 
^ ' thelioma of the larynx, his chance of 
being cured rests on early diagnosis and 
early treatment. The earlier the malignant 
condition can be recognized, the better the 
prognosis, provided the tumor is completely 
removed or destroyed before it has become 
too extensive and before malignant cells 
have invaded the tributary lymph nodes. 
When the malignant process is not recog- 
nized until it has invaded neighboring 
structures, tissues or lymph nodes more 
or less extensively, the chance of curing the 
patient by any method of treatment di- 
minishes rapidly in proportion to the extent 
of involvement. Another important factor 
is the grade of malignancy of the neo- 
plastic process; the greater the degree of 
malignancy, the more rapidly the tumor 
tends to grow and to invade adjacent tis- 
sues. 

Among the malignant tumors which 
affect the larynx, epitheliomas or carci- 
nomas are by far the most common. These 
tumors are much more common in men 
than in women. When the neoplastic con- 
dition can be eradicated surgically, a large 
percentage of patients can be cured. Surgi- 
cal eradication may consist of oral removal 
from the epiglottis and adjacent supraglot- 
tic portions of the larynx by surgical dia- 
thermy after preliminary tracheotomy, of 
thyrotom)^ and surgical diathermy for 


epithelioma of the larynx involving the 
anterior two-thirds of the vocal cords, of 
laryngectomy for fixed growths with infil- 
tration of muscle, of block dissection of 
involved cervical nodes when the neoplasm 
has a low grade of malignancy, or of roent- 
gen treatment to the cervical nodes when 
the tumor has a high grade of malignancy. 

Of 446 patients on whom operation had 
been performed at the Mayo Clinic from 
1934 through 1943, New and others® re- 
ported that 213 (47.7 per cent) had under- 
gone laryngectomy; 184 (41.2 per cent) 
had undergone thyrotomy, and 49 (ii.i per 
cent) had undergone laryngeal suspension, 
destruction of the growth by surgical dia- 
thermy, and implantation of radon seeds. 
Of these 446 patients, 90.4 per cent were 
male and 9.6 per cent were female; 80.9 
per cent were from forty-five through sixty- 
nine years of age, 12.6 per cent were less 
than forty-five years of age, and 6.5 per 
cent were older than sixty-nine years. 

Of the patients who had undergone 
laryngectomy and whom New had been 
able to trace, 60.2 per cent lived five or 
more years after the operation. In these 
cases 46 per cent of the neoplasms were epi- 
theliomas of Grade i or 2 fBroders’ method, 
and 54 per cent were epitheliomas of Grade 
3 or 4. Of the patients who had undergone 
thyrotomy 83.6 per cent lived five or more 
years after operation. In 61 per cent of 
these cases the tumors were epitheliomas of 
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Grade i or 2, and in 39 per cent they were 
epitheliomas of Grade 3 or 4. As for the 
patients who had undergone suspension la- 
ryngoscopy, with diathermic destruction of 
the growth or implantation of radon seeds, 
91.7 per cent lived five years or longer 
after operation, and 82 per cent of these 
had epitheliomas of Grade i or 2. Appar- 
ently, the larger percentage of cases in 
which the neoplasms had a relatively low 
grade of malignancy had much to do with 
the high rate of survival. Of this entire 
series of patients 73.5 per cent lived five 
years or longer after operation. 

When the malignant process was exten- 
sive, when cervical lymph nodes were in- 
vaded, and when, for these reasons or be- 
cause the patient’s general condition was 
not good, surgical treatment did not seem 
advisable or could not be employed, the 
patients were treated with roentgen rays, 
often after preliminary tracheotomy. 

At one time, years ago, when a patient 
had an epithelioma of the larynx which was 
too extensive to be removed or destroyed 
surgically, the patient’s fate was well-nigh 
sealed, and the prognosis was gloomy in- 
deed. This is no longer true to anything 
like the same degree. At the present time 
even rather extensive neoplasms can some- 
times be treated effectively; in a certain 
percentage of cases the malignant process 
can be made to disappear, and some pa- 
tients are fortunate enough to remain well. 
This difference has been brought about by 
improvements in the technique of roentgen 
or radium treatment. 

The experiments of Regaud’’’” had shown 
that, when the testis was exposed, at one 
time, to a single dose of radium, partial or 
complete sterilization of the organ ensued, 
according to the dose of rays; but wlien the 
testis was exposed to a small dose of radium 
and when this was allowed to act steadily 
for some time, sterilization of the testis Avas 
obtained Avitli a much smaller total dose 
than Avhen the testis Avas exposed to a single 
dose at one sitting. Other experiments, 
AA’hich had been carried out by Wood and 
Prime,*' had shoAA-n that, in order to arrest 


the growth of an epithelial neoplasm com- 
pletely, a total dose of roentgen rays equiv- 
alent to between three and five times an 
erythema dose is required. 

Coutard^’^ undertook to apply these 
principles to the treatment of epitheliomas 
of the larynx, pharynx and mouth, and the 
results which he obtained were far superior 
to those which had been obtained pre- 
viously. Since then, the method of frac- 
tional roentgen irradiation (often called the 
Coutard method) for epithelial neoplasms 
has been widely adopted. It is pertinent 
to mention, however, that the superior 
results obtained by Coutard and many 
others, by means of fractional irradiation 
with large total doses, concerned only care- 
fully selected cases. Some radiologists and 
certain radiologic institutes have chosen 
for treatment only cases which were con- 
sidered favorable; other cases in which the 
malignant neoplasms were extensive and 
which, for this reason, were not deemed 
favorable, were discarded as unsuitable for 
roentgen or radium treatment. 

CASES AND METHOD OF TREATMENT 

The purpose of this paper is to review 
and analyze a series of 139 cases in which 
epithelioma of the larynx has been treated 
with fractional doses of roentgen rays from 
1936 through 1945. All the patients had 
extensive epithelioma — in most cases the 
neoplasms were so extensive that surgical 
treatment Avas not considered advisable. 
Other patients, who had undergone pre- 
vious laryngectomy here or elsewhere, were 
suffering from more or less extensive recur- 
rence; and in a large percentage of cases 
the malignant process had invaded some of 
the cervical nodes. In many cases respira- 
tory obstruction required preliminary 
tracheotomy. 

Tracheotomy. Among all the patients 
included in the series of 139 cases tracheot- 
omy Avas not performed at any time in 
56 cases; tracheotomy Avas performed be- 
fore roentgen treatment in 76 cases; during 
the course of roentgen treatment in only i 
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case, and soon after the course of treatment 
in 6 cases. 

From the foregoing circumstances it is 
evident that the cases included in this 
group could hardly be regarded as favor- 
able; indeed, a more unfavorable group of 
cases would be difficult to find. 

Technique of Treatment. All these pa- 
tients were treated with rays generated at 
200 peak kilovolts, filtered through a 
Thoraeus filter consisting of 0.44 mm. of 
tin, 0.25 mm. of copper and i.o mm. of 
aluminum, at a focal-skin distance of 50 cm. 
The half-layer value was equivalent to 1.75 
mm. of copper. In most cases the treatment 
was given through two lateral fields (one 
on each side), each of which measured from 
8 by 12 cm. to 12 by 18 cm.; but in a small 
number of cases the treatment was given 
through three fields (two on one side and 
one on the other); when two fields on one 
side were employed, they were on the side 
on which the bulk of the malignant process 
was situated. 

During the early part of this period, the 
roentgen treatment was arranged in differ- 
ent ways in an attempt to find the time 
distribution, the daily dose, and the total 
dose which would yield the most favorable 
results. Most of the patients were treated 
twice a day for periods varying between 
fifteen and thirty days, but a certain num- 
ber were treated once a day for a similar 
period. Except on Sunday, all patients 
were treated as much as possible on con- 
secutive days; but sometimes, because of 
radiation sickness or for some other reason, 
the course of treatment was interrupted, at 
or near the middle, for one, two, or three 
days. Six patients were treated for six- 
teen days, I for seventeen days, i for eight- 
een days, 30 for twenty days, i for twenty- 
one days, 2 for twenty-two days, 12 for 
twenty-three days, 5 for twenty-four days, 
65 for twenty-five days, 2 for twenty-six 
days, I for twenty-seven days, and 7 for 
thirty days. 

In 6 cases treatment was discontinued: 
after ten days in i case, after thirteen days 
in 3 cases, after fifteen days in i case, and 


after sixteen days in i case. This had to be 
done because the patients’ condition had 
become too bad to continue treatment (5 
cases) or because the patient refused to 
carry on (i case). 

The total dose given to each field varied 
from 2,000 to 4,000 roentgens, measured in 
air; in most cases the total dose was greater 
than 3,000 roentgens. Therefore, when the 
treatment was given through two fields, the 
total dose for both fields varied between 

4.000 and 8,000 roentgens; and when the 
treatment was given through three fields, 
the total dose varied between 6,000 and 

10.000 roentgens. In normal persons the 
width, or lateral thickness, of the neck 
varies between 10 and 16 cm.; but, since 
most of the patients who were referred for 
treatment had ]ost weight, the lateral 
thickness of their necks varied between 10 
and 14 cm. The thickness of the average 
patient’s neck, therefore, is approximately 
12 cm. Half this thickness would be 6 
cm. With roentgen rays generated at 200 
kilovolts and filtered through a Thoraeus 
filter composed of 0.44 mm. of tin, 0.25 
mm. of copper and i.o mm. of aluminum, 
approximately 70 per cent of the air dose 
would be delivered 6 cm. beneath the skin. 
Therefore, if an air dose of 3,800 roentgens 
is given through each of two fields, the total 
dose reaching the tumor in the middle of 
the neck would be approximately 5,320 
roentgens. 

Gradually it was found that there is such 
a thing as too large a total dose, which 
causes severe reaction of the mucous mem- 
branes and skin without improving the 
end result. In time it was learned that a 
total dose between 3,500 and 4,000 roent- 
gens to each of two fields yielded as good 
results as could be obtained; in the average 
case such a total dose to each field caused 
a reaction of the mucous membrane and of 
the skin which was not unduly severe 
(moderate epithelitis and epidermitis). In 
some cases the reaction was only slight, 
but in a small percentage of cases even this 
dose caused a rather severe reaction. 

The reason why many patients were 
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treated twice a day was the hypothetical 
reason of trying to irradiate as many cells 
as possible during the active phase of 
mitosis. In all probability it would be 
impossible to recognize clinically any dif- 
ference in the biologic effect of irradiating 
a neoplasm once a day or twice a day, but 
some hypotheses are so appealing ! Another 
subsidiary reason for irradiating the epi- 
theliomas twice a day was that this might 
cause less systemic reaction (radiation sick- 
ness) than exposure to the same daily dose 
at one sitting. It is now clear that any 
difference in this respect is too slight to be 
perceptible clinically. 

Coutard^’^ and many other radiologists 
have given total doses of approximately the 
same magnitude or even larger doses, and 
they have spread the treatment over a 
period varying from fourteen to twenty- 
five or thirty days, and in some cases as 
long as sixty days. Most patients can tol- 
erate from 200 to 400 roentgens a day 
without undue disturbance, many can take 
300 or 400 roentgens daily without any 
sign of intolerance, but in some cases even 
200 roentgens a day causes the patient to 
lose appetite or to vomit. In our experience 
a daily dose between 300 and 325 roentgens 
is tolerated by most patients, but some- 
times the daily dose must be reduced to 250 
roentgens or even to 200 roentgens. In 
some cases, for this reason, the period of 
treatment has extended over twenty-five 
days. It is possible that to have shortened 
the period of treatment to twenty days, or 
even less, might have improved the results; 
but this would have required the patients 
to take a daily dose of nearly 400 roentgens, 
and almost certainly many patients would 
have found it difficult or impossible to tol- 
erate this larger daily dose. Even with a 
daily dose of about 300 roentgens, many 
patients have lost weight, and sometimes 
this loss has been considerable. 

During recent years some radiologists 
liave advocated treatment through small 
fields; or, after starting treatment through 
fields of a certain size, some have recom- 
mended reducing the size of the fields as the 
neoplasms retrogress. No doubt these 


methods can be used effectively in selected 
cases, when the neoplasms are not exten- 
sive; but in most of the cases with which we 
have had to deal too small fields would 
almost certainly have meant that some 
parts of the malignant process would not 
have been included or would not have re- 
ceived an adequate dose. In cases of this 
kind, therefore, the method of diminishing 
fields would be dangerous. Our attitude 
has been that, unless the entire neoplasm 
is treated, the patient might as well not be 
treated at all. To us, even at the cost of 
more extensive and more severe reaction, 
it has seemed preferable — indeed essential 
— to irradiate through rather large fields in 
order to avoid the risk of missing part of 
the malignant process. Even with large 
fields, we are certain that, in some cases, 
outlying extensions or infiltrating portions 
of the neoplasms, or involved lymph nodes, 
did not receive adequate exposure or were 
missed altogether. 

Tolerance and Reaction. During the first 
half of the course of treatment, most pa- 
tients can eat about as usual, and their 
weight does not diminish much, if at all. 
But a small percentage of the patients do 
not tolerate the treatment well, nausea 
causes their appetite to diminish, and they 
lose some weight. Sometimes it is necessary,- 
on account of a low tolerance, to interrupt 
the treatment for two or more days in order 
to allow the patients to recuperate enough 
to enable them to complete the course of 
treatment. In some cases in which the 
patients have some degree of obstruction 
and dysphagia it is necessary, for this rea- 
son, to insert a tube through the nose into 
the stomach, and the patients are fed arti- 
ficially. This seldom occurs during the first 
half of the course of treatment. When, 
between the twelfth and fourteenth days, 
the mucous membrane begins to react 
(epithelitis), most patients have an in- 
creasing difficulty in eating enough food to 
nourish themselves adequately. Usually 
this is because the gradually increasing 
reaction of the mucous membranes causes 
swallowing to become more and more 
painful; but sometimes, in cases in which. 
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before treatment, some degree of obstruc- 
tion was present, the mucosal reaction 
causes the obstruction to become complete, 
or nearly so. It is especially in cases of this 
kind, and at this stage, that the insertion of 
a tube for artificial feeding may become an 
urgent measure. Some patients may lose 
from 5 to 1 5 pounds (2.3 to 6.8 kg.), or even 
more. 

After the entire course of treatment has 
been completed, the epithelitis and epi- 
dermitis continue for two or three weeks, 
slowly subsiding during this period. By 
this time the neoplasm has retrogressed 
more or less; and at the same time the 
patients have less difficulty in swallowing 
and, as they can take more food, their 
weight begins to increase. Usually the 
weight which had been lost before and dur- 
ing the course of treatment, or at least 
much of this lost weight, is regained within 
two or three months after completion of the 
treatment. When, three months after treat- 
ment, most of the patients returned for re- 
examination, most of them had recovered 
the weight which had previously been lost, 
their general condition had greatly im- 
proved, and the tumor had disappeared. In 
some cases, however, residual edema made 
it difficult or impossible to be certain 
whether or not the malignant process had 
completely disappeared; and when cervical 
lymph nodes had been affected more or less 
extensively, the involved nodes usually had 
diminished and often they also had disap- 
peared. Sometimes, when lymph nodes in 
the lower part of the neck had been involved, 
they did not retrogress as much as nodes 
high in the neck. In some cases, also, af- 
fected nodes in the upper part of the neck 
underwent only partial regression during 
the first three months, but complete re- 
gression of these nodes occurred later. This, 
however, was not always true. In most 
cases, when the involved cervical nodes had 
not disappeared at the end of three months, 
complete regression did not occur at any 
time, and subsequently the malignant proc- 
ess in these nodes again became active. 

As has already been shown, the most 
favorable cases are usually selected for 


surgical treatment, and only the cases 
which surgeons consider unsuitable for sur- 
gical treatment are referred for roentgen 
treatment. Some of the patients in this 
series had undergone operation one or more 
times, and some had undergone laryngec- 
tomy. Others had undergone electrocoagu- 
lation, with or without implantation of ra- 
don seeds. These were referred for roentgen 
treatment because further surgical meas- 
ures were out of the question. Under these 
most unfavorable circumstances, to expect 
to cure many patients would be sheer folly, 
and yet, as will be seen, some patients were 
cured, and many others derived substantial 
improvement which continued long enough 
to be well worth the effort to treat them. 

The number of cases included in the se- 
ries which we are reporting is 139. Among 
these, 1 20 of the patients were male and 19 
were female. This overwhelming prepon- 
derance of male patients agrees with the 
experience of all those who have written 
about epithelioma of the larynx. Among 
these patients 81 were from forty through 
sixty years of age; of those less than forty 
years were 1 patient aged thirty-four years, 

4 patients aged thirty-five years, and i pa- 
tient aged thirty-eight years. Among those 
who were older than sixty years, 17 patients 
fell in the age group from sixty-one through 
sixty-five years; 14 fell in the age group 
from sixty-six through seventy years; 13 
fell in the age group from seventy-one 
through seventy-five years; 6 fell in the age 
group from seventy-six through eighty 
years; the age of i patient was eighty-one 
years, and that of the oldest patient was 
eighty-two years. Thus, 52 patients were 
aged from sixty-one through eighty-two 
years. Of the total number of patients in 
this series, the proportion of those whose 
ages were seventy-one years or more was 
15 percent. 

Regression of Tumors and of Involved 
Lymph Nodes. In a large percentage of the 
cases a course of treatment such as has 
been described was accompanied by rapid 
regression of the neoplastic process; by the 
time the course of treatment had been com- 
pleted, the tumor had retrogressed so much 
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that it could no longer be recognized. In 
other cases the treatment was accompanied 
by substantial regression, but some of the 
tumor or secondarily involved lymph nodes 
could still be seen or felt at the time the 
course was completed. In many of these 
cases apparently complete regression re- 
quired about two months after the end of 
the course of treatment. By this is meant 
that, about two months after the course of 
treatment had been completed, clinical or 
laryngoscopic evidence of the neoplasm 
could no longer be found. Three months 
after treatment, in most cases, some degree 
of residual edema in the larynx and in the 
soft tissues of the neck was present in a 
large percentage of cases. This edema slow- 
ly diminished, and usually, but not always, 
it had disappeared at the end of six or eight 
months. In a small percentage of cases 
some edema continued still longer. 

As far as the patients’ symptoms were 
concerned, these usually subsided in pro- 
portion to the degree of regression of the 
neoplasm and at approximately the same 
rate. An interesting point, however, is that 
even when the malignant process had dis- 
appeared, many patients did not recover 
the normal quality of their voice. Other 
symptoms, such as hoarseness, cough, dysp- 
nea, or dysphagia, often disappeared or 
greatly diminished, but many patients were 
left with a voice which was not entirely 
normal. Sometimes this was due to the 
scarring of previously involved larygneal 
structures after regression of the neoplasm; 
sometimes, no doubt, it was due to incom- 
plete regression of the malignant process, 
even when this could no longer be seen; and 
sometimes it was due to residual edema. 

Of the 139 cases a piece of tissue or a 
lymph node had been removed for biopsy 
in 126 cases (90.6 per cent). In the remain- 
ing 13 cases tissue for biopsy had not been 
removed, but in all of these the clinical 
features were such that the malignancy of 
the lesion could hardly be doubted. Of the 
126 cases in which the diagnosis had been 
confirmed by microscopic examination of 
sections of tissue not one had a neoplasm 
with a malignancy of Grade i (Broders’ 


method); from this it is apparent that all 
patients who had tumors with Grade i of 
malignancy were treated surgically. In 41 
cases the neoplasms were of Grade 2 
malignancy, in 55 cases the tumors were of 
Grade 3, and in 28 cases they were of Grade 
4 malignancy. In i case the pathologist who 
examined sections of tissue from the tumor 
reported “adenocarcinoma of cylindroma 
type,” and in another case the pathologist 
reported “Grade 4 neoplasm,” without 
further identification. 

RESULTS 

Of the 139 patients included in this series 
recent information was obtained about all 
but 5 patients. Although information about 
these 5 patients has not Teen obtained re- 
cently, several of them are known to have 
been alive and well from one to six years 
since they were treated. Therefore, we have 
not hesitated to tabulate them with the 
other patients, if only to show how long 
they are known to have survived (Table i). 

In Table i the 139 cases are distributed 
according to how long the patients have 
survived or when they died since treatment 
with roentgen rays. From this table it may 
be seen that 61 patients are known to have 
died within one year; some of these died 
soon after treatment (a few weeks or 
months), and in i case the patient died be- 
fore the course of treatment could be com- 
pleted. In these cases, obviously, the ma- 
lignant process had been more than usually 
extensive, and the general condition of the 
patients had been bad before the treatment 
was started. This had been recognized, but 
treatment had been given nevertheless in 
the hope of obtaining for the patients sub- 
stantial, though temporary, improvement. 
The other 5 patients were living and ap- 
parently well when they were last heard 
from less than one year after treatment; 
since these patients were treated so re- 
cently, however, too much significance can- 
not be placed on their appearance of well- 
being at that time. 

In some of these cases not only the ma- 
lignant condition in the larynx had been 
extensive, but adjacent structures had been 
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invaded, or lymph nodes in the lower part 
of the neck had been involved. Under these 
circumstances, the chance of complete re- 
gression was small. When, besides exten- 
sive local involvement, the process already 
has extended to lymph nodes in the upper 
half of the neck, the prospect of cure is not 
great. But when, besides the foregoing con- 
ditions, lymph nodes just above or behind 
the clavicle have been invaded, complete 
regression is practically out of the question. 


within one year, represent a large percent- 
age of the entire series. There is no doubt 
that these 91 patients had died so soon be- 
cause the malignant tumors with which 
they had been afflicted had been most ex- 
tensive. Undoubtedly the grade of malig- 
nancy also had played an important part. 

The first impression is one of doubt con- 
cerning the advisability of treatment in 
such unfavorable cases. And yet, the great 
majority of the patients had obtained sub- 
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In some cases it is likely that, besides lymph 
nodes in the lower part of the neck, which 
are known to be involved, other nodes 
which cannot be seen or felt are also af- 
fected. 

In 30 out of 36 cases the patients are 
known to have died between one and two 
years after treatment. When the other 6 
patients were last heard from, all were 
living and apparently well at that time 
(recently). One of these patients had had 
exceptionally extensive involvement and 
how long he may remain well is uncertain. 
Another of these 6 patients was operated 
on at least twice after the course of roent- 
gen treatment for reactivation of portions 
of the malignant process. It is plain that 
the 30 patients who died in this second 
group of cases, together with the 61 pa- 
tients in the first group, who had died 


stantial improvement. In some cases, with- 
in two or three months after the completion 
of treatment, the neoplastic process had 
disappeared, and the patients’ general con- 
dition had greatly improved and often this 
improvement had continued for many 
months, to be followed by fresh activity of 
the malignant condition and by death. In 
other cases treatment had not caused the 
primary neoplasms and their secondary ex- 
tensions to disappear completely, but 
marked regression and general improve- 
ment had occurred, and this had continued 
for a variable period. When, for from sev- 
eral months to two years, treatment is fol- 
lowed by marked or complete abatement 
of symptoms and by pronounced improve- 
ment in general condition, no one can ques- 
tion its value. After all, complete and per- 
manent cure is not the only criterion of a 
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method of treatment; in truth, this cri- 
terion is valid only in carefully selected and 
favorable cases. To practice medicine 
means not only to try to cure patients when 
this is feasible, but also to relieve suffering 
in any form when a cure is impossible. 

Five patients are known to have survived 
between two and three years, i has thus 
far survived between three and four years, 
and 3 are living and well between four and 
five years. Four are living and well be- 
tween five and six years, i is living and well 
between six and seven years, 3 are living 
and well between seven and eight years, 2 
are living and well between eight and nine 
years, and 2, patients are living and well 
between ten and eleven years. 

From Table I it may be seen that, out 
of 139 cases in the entire series, 71 patients 
were treated between 1935 and 1942, inclu- 
sive; of these we have not been able to ob- 
tain recent information concerning 3 cases. 
This leaves 68 patients in this series who 
were treated during this period and who 
are living more than five years since their 
treatment at the Clinic. As percentages of 
“cured cases” go, this proportion is not 
as high as might be expected but, consid- 
ering the initially unfavorable character of 
all these cases and the extensive malig- 
nant neoplasms from which the patients 
suffered, even this percentage seems worthy 
of consideration. There is no doubt that, 
if these patients had not been treated in the 
manner which has been described, all of 
them must inevitably have died in a very 
short time. Moreover, this percentage does 
not give any idea of the pronounced relief 
of symptoms and improvement in general 
condition which, in the patients who have 
died, had occurred after treatment. 

Mayo Clinic 
Rochester, Minn. 
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DISCUSSION OF PAPERS BY DRS. GOODRICH 
AND LENZ, AND DRS. DESJARDINS, 

FIGI AND VAUGHAN 

Dr. Louis H. Clerf, Philadelphia, Pa. I am 
happy to have the opportunity to discuss these 
two interesting contributions. Chondronecrosis 
has always been one of the unhappy complica- 
tions of radiation therapy, but fortunately we 
do not see it nearly as often now as in previous 
years. 

I agree with the first speaker regarding not 
irradiating patients who have been operated 
upon by laryngofissure and partial laryngec- 
tomy and where cartilage remains. I have had 
several unhappy experiences in this field. We 
selected laryngofissure plus irradiation and 
ended up with marked edema of the larynx, 
partial loss of cartilage, and permanent 
tracheotomy. I believe it safer if the surgeon 
selects a more radical procedure, and if surgery 
is elected, then dispense with irradiation. The 
end result will be infinitely better. 

Drs. Goodrich and Lenz also mention removal 
of cartilage preliminary to irradiation. That has 
been done quite extensively in this country by 
Dr. Arbuckle of St. Louis, and his preliminary 
reports seem to be encouraging. The question 
has arisen whether it would not be better, when 
doing surgery, to remove the larynx, doing a 
palliative laryngectomy, rather than removing 
the cartilage only, which is a formidable proce- 
dure, too. 1 believe better results can be secured 
by doing a palliative laryngectomy. 

On tlie question of tracheotomy and the ad- 
vantage of low tracheotomy in order to avoid 
further complications, I believe that if one re- 
moves only a segment of a tracheal ring, rather 
than doing the conventional tracheotomy and 
cut two or three rings, it will lessen the chances 
for necrosis, and also permits one to place the 
tracheotomy tube at a low point. 
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Laryngectomy or any surgical procedure 
following radionecrosis is difficult. In two in- 
stances where laryngectomy was done follow- 
ing intensive therapy one had a recurrence 
of growth plus necrosis; in the other I was 
unable to demonstrate recurrence until after 
the larynx had been removed. Now laryn- 
gectomy can be done with greater safety be- 
cause of antibiotics which diminish infection. 

Those of us who believe that cancer limited 
to the larynx is best treated by surgery rather 
than other methods must compliment Dr, Des- 
jardins and his associates for the excellent re- 
sults they have secured, for, after all, his group 
of cases were not considered surgical problems. 
Knowing New and Figi and the group at the 
Mayo Clinic, I know their views with regard to 
surgery, and when they turn over a patient to 
the radiologist for irradiation, the assumption is 
that it is not a surgical problem. As he has 
emphasized, we laryngologists are sympathetic 
with you, but we consider our five year rates 
much better than yours if the case is still a 
surgical problem. 

The author well stated that if one contem- 
plates treating only those patients whom one 
can cure, one will not have many and that is 
true. One must treat many patients, not with a 
view to curing them but relieving them of some 
of their difficulties, and, if possible, prolonging 
life. That certainly applies to carcinoma of the 
larynx and one is justified, in the inoperable 
case, in proceeding with this technique. 

There was a time when I considered irradia- 
tion as a form of euthanasia, because when in- 
tensive irradiation was started, the patient 
made a very rapid decline and had a wretched 
time during his remaining days. I wondered 
whether tracheotomy, plus nerve injection to 
relieve pain, and tube feeding did not give 
equally good results. The situation has changed 
a great deal in recent years and we, too, have 
some five year cures in patients that we said 
were not good surgical cases because we did not 
feel we could remove the carcinoma. 

We have also made advances in the field of 
surgery, so much so that laryngectomy and 
block dissection of the neck can be carried out; 
witlr the antibiotics infection is uncommon and 
fistulas are rare. We can now contemplate doing 
laryngectomy and a radical block dissection, 
provided the metastasis still is confined to the 
neck. I believe a combination of surgery plus 
irradiation is probably going to offer more in 
these cases than either one or the other, and I 
do further believe that the future of carcinoma 


of the larynx, particularly in advanced cases, 
is much more cheerful now than it was a few 
years ago. 

Dr. Douglas Quick, New York, N. Y. I 
thank you for the privilege of discussing this 
very excellent and, at the same time, very un- 
usual paper by Dr. Desjardins and his associ- 
ates. At an earlier period in the half-century, or 
less, of therapeutic radiology our experiences, 
reports, and discussions were of necessity 
limited to advanced cases. As we have pro- 
gressed, the advanced material has received less 
and less of our active consideration. In this 
present instance, we have a most excellent and 
able presentation on the treatment of the ma- 
terial cast off by the Department of Surgery in 
an institution recognized internationally as a 
surgical or surgically minded institution. Not 
only has this advanced material been cheer- 
fully and ably treated in an individualized 
manner, but, in reporting it, the authors 
have given the center of the stage to their 
surgical confreres by quoting, in detail, the 
excellent operative statistics from the Sur- 
gical Department. The explanation is to be 
found, I believe, in a paragraph toward the end 
of the paper, as follows: “To practice medicine 
means not only to try to cure patients when 
this is feasible but also to relieve suffering in 
any form where a cure is impossible.” The care 
of this group of patients has been the work of 
the physician rather than that of the technician. 
The distinction between cure and palliation has 
obviously been kept constantly in mind, as in- 
dicated by the varying of dosage factors and 
time intervals, depending on the reaction of the 
individual from day to day. Any discussion on 
this report must, of necessity, be in the nature 
of expressing approval, emphasizing certain 
points, or offering possible minor suggestions. 

For the purposes of strict clarity, I would 
rather have referred to this group of cases as 
cancer of the “larynx and hypopharynx” or 
“larynx, intrinsic and extrinsic,” rather than 
just “larynx.” The larynx group, strictly speak- 
ing, embodies a more limited group, anatomi- 
cally and histopathoiogically, and a group more 
favorable, in fact, from the standpoint of roent- 
gen tlierapy. The results here reported are more 
difficult of attainment by reason of the vagaries 
of the diseases and the anatomic areas involved. 

In my judgment, carcinoma of the hypo- 
pharynx or extrinsic larnjTc is never “operable” 
although it frequently comes to the therapeutic 
radiologist after it has been operated upon or at. 
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The number of preliminary tracheotomies 
reported in this paper attest the advanced char- 
acter of the disease on admission for treatment. 
The small number necessitated during treat- 
ment indicates the care with which treatment 
was carried out. It has been my experience that 
small initial doses, with gradual daily increase, 
frequently gets by in the border-line case where 
heavy initial exposures would precipitate the 
need for tracheotomy. I would like to commend 
and endorse the suggested maximum daily ex- 
posures here advocated. In my experience, the 
total of daily exposure over 300 r, in air, does 
more harm than good and precludes an other- 
wise much higher total dosage tolerance. 

I believe the total dosage, here indicated, is 
about as high as it is safe to go with the factors 
indicated and with palliation only as a constant 
consideration. It is my feeling, and with due 
deference to the physicists, that a somewhat 
higher total tumor dose can be delivered, in the 
ultimate, if the skin-target distance is increased 
well beyond 50 cm. I feel quite sure, clinically, 
that this is possible in using the smaller fields 
with earlier and, anatomically, less extensive 
lesions. With these earlier growths, also, I pre- 
fer three fields rather than two. The use of three 
fields permits of a more practical uniform dis- 
tribution of the radiation within the limits of 
everyday technical adjustment. 

I have no opinion on a maximum treatment 
interval — whether it be thirty or sixty days — 
the response and reaction of the patient from 
day to day, especially the advanced case, is 
more important than adherence to technical 
rote, ending, perhaps, in a casualty. 

When lymph nodes are involved, in the cervi- 
cal area, it has been my experience that, except 
for the totally undifferentiated growths (Grade 
4), radium, by implantation of radon seeds or 
element needle transfixion, has something defi- 
nite to offer from the standpoint of palliation 
or possible “five year cure” as a supplement to 
roentgen therapy. The nausea attendant upon 
treatment is a problem of practical importance. 
All too often, it is due to overdosage in the daily 
exposure. Routine periodic throat irrigations, to 
eliminate mucus and the resultant gagging, 
eliminates some cases. We are all familiar with 
the value of liver extract and the B-group of 
vitamins. The intravenous use of pyridoxine is 
to be commended highly in certain instances 
where tlie other measures fail. The postnasal 
feeding tube is to be commended for both loss 
of weight and, sometimes, overemphasized 
nausea. 


In the beginning of my discussion, I noted 
the courtesy shown the Surgical Depart- 
ment in the quoting of their operative re- 
sults. I hope that that department and simi- 
lar departments elsewhere take note of the 
results achieved in the care of those patients 
who were beyond their reach. In addition 
to the comfort and palliative aid given to all 
of them — and this is too often overlooked — a 
five year survival rate of 17.5 per cent is a truly 
wonderful achievement. Such results demand, 
for irradiation, a trial in the less advanced 
cases; and for the more favorable, and earlier 
cases, they demand at least a consideration of 
radiation on an equal basis with surgery. 

Concerning the other paper by Dr. Lenz and 
Dr. Goodrich, I will not attempt to take time 
to enter into that discussion, but I would like 
to mention one point, and that is that it was 
very cheering, indeed, to have stressed both in 
the presentation and in the discussion by Dr. 
Clerf, the factor of infection as being the acti- 
vating, aggravating, complicating factor. In the 
absence of infection, the problems of laryngeal 
cartilage complications are infinitely less. 

Dr. Lenz (closing). Dr. Quick’s mention of 
the problem of laryngeal infection permits me 
to emphasize again that chondronecrosis in 
the presence of a small cancer was encountered 
only once in the 28 cases we studied. The exten- 
siveness of the cancer destroying the perichon- 
drium and facilitating the entrance of bacteria, 
more than the technique of modern radiother- 
apy, seems to account for laryngeal chondrone- 
crosis after roentgen therapy of laryngeal can- 
cer. It is unfortunate that Dr. Desjardins gets 
only extensive cases for roentgen therapy. Re- 
sults of this treatment in small cordal cancers 
are as good as with laryngofissure and the voice 
is better. The discrepancy in the estimated dis- 
tance between the center of the irradiated 
lateral neck field and the center of the larynx 
in Dr. Desjardins’ and in our reports is due to 
a difference in the size of the irradiation fields. 
Dr. Desjardins’ larger fields extend farther 
back and as the larynx is situated in the an- 
terior portion of the neck his average distance 
between the centers of the irradiation field and 
larynx is 6 cm.; with our smaller fields this is 
3 cm. The tumor dose would then be about equal 
to the air dose with the usual 200 kv., 0.5 mm. 
Cu, 50 cm. target skin distance and a circular 
field of 6 by 8 or 7 cm. With much larger or 
much smaller fields this would not hold true. 
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\X WITHIN a short period after roentgen 
’ ’ therapy first was used in cases of 
tumor of the testis, it became obvious to 
many observers that true malignant tera- 
tomas are much less susceptible to the 
action of roentgen rays than are seminomas. 
The fact that seminomas are highly radio- 
sensitive was noted by Chevassu in his 
thesis. The radioresistance of teratomas, on 
the other hand, was emphasized by Des- 
jardins, Squire and Morton about twenty 
years ago. They stated that "testicular 
tumors of the mixed or teratoid group are 
influenced much less (than seminomas) by 
roentgen or radium rays. Moreover, their 
susceptibility is a measure of the degree 
of epithelial preponderance in the cellular 
composition of such neoplasms. When 
cartilaginous, myxomatous, or fibrous tis- 
sue is an important feature, the influence 
of irradiation is slight or nil. True tera- 
tomas remain practically unaffected by 
irradiation.” 

Seminomas and malignant teratomas to- 
gether constitute about 95 per cent of all 
malignant tumors of the testis. Seminomas 
are encountered about six times more fre- 
quently than malignant teratomas. Both 
of these tumors occur during the years of 
greatest sexual potency but the maximal 
incidence of teratomas occurs earlier in life 
than does the maximal incidence of semi- 
nomas. 

It was pointed out by Nash, Scheetz 
and me®'®-'^-® that, although there are many 
points on which a differential diagnosis may 
be postulated, the only certain and absolute 
method of distinguishing these tumors from 
each other is by microscopic examination of 
intact tissue. Nash stated that the histo- 
pathologic characteristics of a seminoma 


are so definite that the tumor can be diag- 
nosed even when sections of metastatic de- 
posits in any part of the body are examined 
microscopically. 

The microscopic appearance of a malig- 
nant teratoma, on the other hand, is en- 
tirely different and is characterized by the 
varied appearance of different portions of 
the tumor. In general, the tumor consists 
of embryonal structures arranged in such 
confusion as to eliminate any resemblance 
to an embryo. Usually, if enough sections 
are studied, one may identify tissues de- 
rived from all three germ layers, but by far 
the greatest incidence of neoplastic change 
is in tissues derived from the hypoblastic 
layer. 

McDonald has tersely summarized the 
difference in the microscopic appearance of 
these tumors in the following statement: 
"Seminomas show monotonous uniformity 
of structure and cellular composition; 
teratomas, an endless variety.” 

The difficulties of classifying tumors of 
the testis were pointed out by Nash and by 
Scheetz, both of whom called attention to 
the complexity of terminology in the liter- 
ature, which has confused rather than 
clarified the conception of testicular tumors. 
Both of these authors have adopted the 
classification of Broders, because it seemed 
to them to be inclusive, simple and useful. 
Whether these tumors originate from the 
same source or from different sources is not 
particularly important as far as the use- 
fulness of this classification is concerned. 
They stated that it is sufficiently inclusive 
to embrace all common varieties of malig- 
nant epithelial tumors of the testis; fur- 
ther subdivision would seem to be super- 


• Presented at the Twenty-ninth Annual Meeting, American Radium Society, .Atlantic City, N. J., June 9-10, 1947. 
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fluous, unnecessary and in most cases im- 
possible. 

Broders has divided tumors of the semi- 
nal epithelium into three main groups: 
(i) teratomas, (2) adenocarcinomas of the 
seminoma type, and (3) adenocarcinoma 
of the testis. The teratomas were subdi- 
vided into two groups: (i) benign tera- 
tomas, and (2) malignant teratomas. 

The adoption of Broders’ classification, 
it seems to me, would go a long way toward 
correcting the confusing and contradictory 
views about testicular tumors. 

I regard the report of the microscopic 
examination of intact testicular tissue as of 
fundamental importance in planning roent- 
gen therapy for a patient with a tumor of 
the testis, because there are, on the one 
hand, the seminoma which is radiosensitive 
and has a relatively good prognosis, and, 
on the other hand, the malignant teratoma 
which is usually resistant and has a poor 
prognosis. A distinction by the pathologist 
of seminoma from malignant teratoma, 
therefore, gives the basic indications on 
whicli roentgen therapy may be planned. 

Since there is no way by which the ex- 
tremely important diagnostic, therapeutic 
and prognostic questions can be settled 
with finality other than by histologic ex- 
amination of tissue obtained from the testis, 
it follows as a corollary that the tissue 
should be intact, should not be altered by 
extraneous influences and should be truly 
representative of the structure of the tumor 
, in question. It is the opinion of physicians 
at the Clinic who have treated patients 
with these types of tumors that suitable 
tissue is best obtained by simple orchec- 
tomy without preoperative irradiation. 

Simple orchectomy, in addition to pro- 
viding information that is of value from a 
diagnostic and prognostic standpoint, elim- 
inates infection and discomfort in cases 
of a large scrotal tumor. In addition, it 
removes a focus from which metastasis 
may take place. Because a diagnosis of the 
presence or type of testicular tumor cannot 
always be made after the histopathologic 
appearance of the tumor has been changed 


by irradiation (a fact that was emphasized 
by Nash), orchectomy is advised both as a 
diagnostic and therapeutic procedure even 
in the presence of known metastatic lesions 
in all but very exceptional cases. As far as 
can be determined from the literature, most 
American surgeons prefer simple orchec- 
tomy to a more radical operation. 

After a brief period of postoperative 
convalescence (usually a few days) it is our 
practice at the Mayo Clinic to administer 
a course of postoperative radiotherapy. 
Recently malignant teratomas have been 
exempted. For this course of treatment, 
radium was used in the early days, but 
because roentgen therapy is, as a rule, 
more practical, more efficient, and more 
expedient than radium therapy, radium is 
now seldom used except for the occasional 
treatment of a small metastatic lesion in 
the supraclavicular region or, possibly, for a 
small localized recurrent lesion in the scro- 
tum. This procedure is in accordance with 
the general practice of most radiologists. 

In postoperative treatment many roent- 
genologists apply the roentgen rays only to 
an inguinal field or to one or more abdom- 
inal fields and do not irradiate above the 
diaphragm unless there is definite evidence 
that metastasis has occurred at this site. 
Some authors have stated that they rou- 
tinely irradiate the abdomen through one 
or two large anterior or posterior fields; 
the rays are generated at 200 kv. and the 
dose is in excess of 500 r. A few have stated 
that they irradiate the thorax. Treatment 
of the supraclavicular space seldom is men- 
tioned as a prophylactic postoperative pro- 
cedure. Lumbar and sacral fields are com- 
monly irradiated in the treatment of tera- 
tomas but they are seldom treated in cases 
of seminoma. It must be admitted in fair- 
ness, however, that in evaluating techniques 
of irradiation one must be wary of the term 
“teratoma” because it is often used er- 
roneously, I think, as a generic term for all 
testicular tumors, whereas it should be used 
to designate a specific testicular neoplasm, 
x^s has been indicated previously, many 
radiologists prefer to use roentgen rays 
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generated in the neighborhood of 200 kv. 
and heavily filtered. Some authors believe 
that roentgen rays in the “supervoltage” 
range have superior qualities. Just as the 
number of fields treated varies widely, the 
dose for each field varies from 500 r to 4,000 r. 

For a long time it has been the view of 
the members of the Section on Therapeutic 
Radiology of the Mayo Clinic that the 
techniques of palliative and curative treat- 
ment should often be different; that a radio- 
sensitive and a radioresistant tumor should 
not necessarily be treated in the same way; 
that an old or debilitated patient should 
receive milder treatment than a young or 
vigorous one; that clinical, physiologic and 
pathologic data are of equal or even of 
greater importance than are most physical 
factors in outlining the treatment for a 
patient; that the patient should not be 
killed by a lethal dose of roentgen rays in 
order to obliterate the tumor; that the 
quantitative aspects of dosage often are 
less important than the method by which 
treatment is given; that injury of the skin 
is generally of less importance than severe 
injury of the formed elements of the blood 
or permanent injury of a viscus adjacent 
to the tumor; that injuries to the patient 
are in general directly proportional to the 
magnitude of the radiation that is absorbed; 
that in comparable doses high voltage roent- 
gen rays are more injurious to deep-lying 
structures than are moderate voltage roent- 
gen rays; that a technique suitable for 
carcinoma of the pharynx cannot be ap- 
plied without much modification and res- 
ervation to the treatment of sensitive 
tumors in the abdomen, because of the 
different geometric and physiologic con- 
siderations involved; that the application 
of gamma rays (or roentgen rays approach- 
ing the wavelength of gamma rays) as such 
confers no immunity on either the skin 
or on normal structures and does not in- 
crease the radiosensitivity of any tumor; 
that the best clinical indication of the 
magnitude of the volume or the tissue dose 
is the leukocyte count, and finally, that 
precise radiotherapy is subject to all the 


variations, confusions and disappointments 
of other methods of treatment used in all 
other clinical fields, because the living 
world knows no constants. For a long time 
we have regarded these truths as self-evi- 
dent; they are the basis of our ideas about 
radiotherapy but it must be admitted that 
they are at variance with those of many 
radiologists. 

It is my present opinion' that irradiation 
of seminomas of the testis and their second- 
ary deposits is best carried out as a rule 
with roentgen rays of moderate voltage 
(130 to 1 40 kv.). This opinion is based on a 
rather large experience. This type of treat- 
ment is used because I know of no proof of 
the superiority of higher voltage roentgen 
rays, particularly rays generated at 200 
kv. or more. Sometimes, in fact, I have seen 
patients with metastatic lesions in the 
abdomen who have not responded well to 
large doses of high voltage roentgen rays 
that have been administered elsewhere 
and I have observed that the application 
of moderate doses of rays generated at 
130 kv. caused the lesions to disappear. 
Furthermore, prophylactic postoperative 
treatment, if it is to be truly protective 
against metastasis, should be applied to a// 
lymphatic pathways through which metas- 
tasis may take place. This, obviously, 
makes extensive treatment necessary. The 
risk of such treatment is greater with rays 
generated at higher voltages, because the 
irradiation of the fields which usually 
should be irradiated as a prophylactic 
measure produces more reaction and more 
destruction of leukocytes and increases the 
risk of injuring normal viscera. I do not 
feel that a patient should be subjected to 
the risk of injury from roentgen treatment 
unless there is some valid indication for 
such an injury, and to my mind prophy- 
laxis should not necessitate injury. 

At the Clinic we routinely irradiate four 
anterior abdominal fields extending from 
the xiphoid cartilage to the pubic region 
(two each side of the midline)* and four 

* These are omitted if we. arc quite certain that there are no 
metastatic lesions in the abdomen. 
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corresponding posterior fields. The medias- 
tinum and the left supraclavicular space 
also are always treated. Each field receives 
a total dose of about 540 r (in air). One 
or two fields are treated daily, depending, 
of course, on the patient’s tolerance and 
especially on the leukocyte count. This 
course of treatment is repeated in a month. 
If metastatic lesions have been present in 
the abdomen 'before operation, a third 
course is given after a lapse of two months. 

For seminomas of the testis, the doses 
used at the Clinic are low in comparison 
with those used elsewhere; we feel that the 
use of rays generated at high voltage or 
more intense treatment generally is not 
indicated for seminomas — the high radio- 
sensitivity of which has been universally 
recognized — since not only are the pub- 
lished results of more intense treatment 
used elsewhere no better than our results 
but the technique usually entails more risk 
to the patient. Incidentally, in the treat- 
ment of at least 500 testicular tumors in a 
period of twenty years, we have never had 
a death which could be attributed in any 
way to roentgen therapy. That our meth- 
ods of treatment have proved satisfactory 
is confirmed by the statistical study which 
Cabot and Berkson made of the results 
of treatment of these lesions. They found 
that in all cases of seminoma of the testis 
the five year survival rate was 67.7 per 
cent, whereas in cases of all other malignant 
tumors of the testis the five year survival 
rate was 29.3 per cent. Of all patients who 
had seminomas and who received roentgen 
therapy, 71 per cent lived five years or 
more. In the cases in which roentgen ther- 
apy was not employed, the five year sur- 
vival rate was 58.8 per cent. In general, in 
cases in which there is no evidence of ab- 
dominal metastasis at the time of irradia- 
tion, the three year survival rate is twice 
as high as it is in cases in which metastatic 
lesions are present in the abdomen. Two- 
thirds of the patients who do not have 
metastatic lesions in the abdomen live at 
least three years. The presence or absence 
of metastatic lesions in the abdomen ob- 


viously is of the greatest importance both 
from the viewpoint of roentgenologic tech- 
nique and of prognosis. 

The symptoms of metastatic involve- 
ment of the para-aortic lymph nodes have 
been ably described by Desjardins and 
their importance has been pointed out by 
Nash and by Scheetz. 

Involvement of these nodes by meta- 
static deposits from testicular tumors prob- 
ably takes place earlier in cases of malig- 
nant teratoma than it does in cases of 
seminoma. Involvement of those nodes fre- 
quently produces a dull aching pain in the 
back which is often called “lumbago” by the 
patient. The pain may extend into the hip 
or leg and is often attributed to sciatica. 
Bloating, belching, fullness in the abdomen 
after meals, and constipation commonly 
occur after the para-aortic nodes have be- 
come involved. When the epigastric nodes 
are the site of secondary deposits, symp- 
toms referable to the abdominal viscera 
may occur so suddenly as to simulate an 
acute disease of the abdomen. Desjardins 
has pointed out that, although it is some- 
times difficult to be certain of metastatic 
involvement of the para-aortic lymph 
nodes in many cases, a diagnosis can be 
made on the basis of the history and the 
physical findings. When a definite mass 
cannot be palpated, only deep abdominal 
resistance may be found and pressure by 
the examiner’s hand at the site of this 
vague resistance elicits tenderness which is 
not found when similar pressure is made on 
a normal abdomen. When the metastatic 
lesion in the abdomen has become suffi- 
ciently large it may be palpated easily as 
a smooth or irregular firm, immobile mass, 
lying most often on the side of the abdomen 
corresponding to the diseased testis or 
toward the midline in the epigastric re- 
gion. In certain cases, special techniques of 
roentgenography or urography may give 
definite indications of metastatic involve- 
ment of the para-aortic lymph nodes. 

In the presence of any of these signs or 
symptoms, the best practice is to institute 
treatment for a metastatic lesion; even if 
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the evidence regarding the presence of such 
a lesion is vague or inconclusive it is ad- 
visable to institute treatment. 

Metastatic involvement of one or more 
of the left supraclavicular lymph nodes is 
the forerunner of involvement of the peri- 
bronchial nodes and is usually secondary to 
involvement of the lymph nodes in the 
upper, part of the abdomen. The enlarge- 
ment of left supraclavicular nodes of a 
man is an urgent indication for examination 
of the testes. In cases of malignant tera- 
toma, involvement of the supraclavicular 
nodes occurs more often and earlier in the 
course of the disease than it does in cases 
of seminoma. 

Enlargement of the inguinal lymph nodes 
is not definite evidence of involvement 
by metastatic deposits from testicular 
tumors. Such metastasis is evidence that 
the tumor of the testis has perforated its 
capsule and has spread to trunks draining 
into the groins. The diagnosis of metastatic 
involvement of the inguinal nodes, there- 
fore, should be supported by definite evi- 
dence that the tumor actually has involved 
the capsule and also by biopsy of an en- 
larged lymph node. 

Since it is well known that seminoma of 
the testis responds well to roentgen therapy 
the therapeutic test can often be used with 
high accuracy to judge the nature of meta- 
static lesions when their histopathologic 
structure is unknown. Some tumors may be 
a mixture of a seminoma and a teratoma. 
In this case, the initial response of the 
tumor may be satisfactory because the 
seminoma is destroyed; however, after the 
initial response has taken place, the resid- 
ual tumor, which is made up of more 
resistant cells, may not respond and the 
tumor may grow in spite of treatment. 

For the treatment of seminomas, roent- 
gen therapy has assumed a position of 
prime importance and has altered the prog- 
nosis from one of hopelessness to one of 
subdued optimism. 

This is quite different from the prog- 
nosis of malignant teratoma of the testis. 
The study by Scheetz showed that the ex- 


perience of roentgenologists in the past few 
years and the results that they have re- 
ported confirm the remarks which Des- 
jardins, Squire and Morton made twenty 
years ago about the lack of response of these 
tumors. 

It might be stated in brief that no tech- 
nique of treatment which we have used 
within the limits of safety has been more 
than temporarily effective in the treat- 
ment of metastatic lesions caused by malig- 
nant teratomas. 

Scheetz, who reviewed 54 cases of proved 
malignant teratoma, concluded that the 
only manner in which a cure may be ob- 
tained in cases of malignant teratoma of the 
testis is by performing orchectomy before 
metastasis has occurred. He said that this 
objective can be attained in less than a 
third of all cases. He did not think that 
roentgen therapy appeared to have any 
beneficial effect on malignant teratoma of 
the testis, which is extremely resistant to 
roentgen rays. After metastasis, death 
usually occurred within eighteen months. 
Ironically enough, in the case in which the 
patient survived for the longest time, that 
is for twenty-four years, postoperatively, 
radiotherapy was not employed. Scheetz 
felt that the patients who lived for an ap- 
preciable period after, operation were for- 
tunate enough to have undergone orchec- 
tomy when the teratoma still was confined 
to the testis. In the cases in which the pa- 
tients had died, it seemed likely that metas- 
tasis had occurred before operation was 
performed but that the metastatic lesions 
had not been large enough to produce clini- 
cal signs or symptoms at the time when 
the patients first were examined at the 
Clinic. 

Since the radiosensitivity and, therefore, 
the prognosis of seminomas are completely 
different from the radiosensitivity and 
prognosis of malignant teratomas, we feel 
that our insistence on accurate pathologic 
diagnosis as a basis for roentgen treatment 
is justified. Because the method of treat- 
ment we use is as effective as any reported, 
is safer than many types of treatment and 
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is based on extensive experience, we can see 
no sensible reason for changing it. 

Mayo Clinic 
Rochester, Minn. 
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PRELIMINARY REPORT ON THE CLINICAL 
USE OF RADIOACTIVE IODINE (P”)* 

By EARL R. MILLER, M.D., MAYO H. SOLEY, M.D., and 
MORRIS E. DAILEY, M.D. 

SAN FRANCISCO, CALIFORNIA 


T) ADIO-IODINE is the element iodine 
made capable of spontaneously disinte- 
grating and emitting radiation, either beta 
particles, or beta particles and gamma rays. 
It is useful in therapy since this radiation 
may destroy the cells which absorb the io- 
dine, and useful in tracer work since it al- 
lows one to follow the fate and metabolism 
of the iodine by observing the radiations 
emitted from it. There is no difference in the 
metabolism of radioactive and of non-radio- 
active iodine. However there are eleven dif- 
ferent radioactive isotopes of iodine which 
differ enough in radiation action on the thy- 
roid even with the same number of millicu- 
ries absorbed, that they might well beconsid- 
ered as different substances. This is true be- 
cause the different isotopes have marked 
differences in their half-lives and their ra- 
diations have markedly different energies. 

This is well reflected in the case of 
and both of which have beta and gam- 
ma radiation. The energy of the radiation 
from the P^” is much greater than that 
from P^^. The half-life of the P^® is 12.6 
hours and that of P^^ is eight days. There- 
fore, the P^° will act with great effect over 
a short time and the P^^ will act with less 
effect per unit time, but will act over a very 
long time. This difference will make a great 
difference in the dose administered to ac- 
complish the same end. This difference may 
be as much as fifty times. 

Radio-iodine is useful in the treatment of 
Graves’ disease in which the thyroid is not 
saturated with iodine. It is not useful in the 
therapy of Graves’ disease in which the 
thyroid is saturated with iodine, nor is it 
useful in the treatment of thyroiditis, non- 
toxic goiter, or involutionary nodules in the 


thyroid. It is occasionally useful in therapy 
of carcinoma. In the first condition the thy- 
roid can and does take up and hold tena- 
ciously a great deal of the iodine, is subjected 
to the radiation from it and the radiation 
will control the disease. In the other con- 
ditions the abnormal tissue in the thyroid 
will not take up the iodine and therefore 
cannot be subjected to the radiation from 
it, even though radiation may be effective 
in controlling the disease. 

This study was made in order to deter- 
mine if possible the uptake of radio-iodine 
in microcuries in the human thyroid in situ 
after oral administration of P^k From this, 
an estimate of the energy dissipated within 
the thyroid can be made. If the weight of 
the thyroid can be determined and one is 
willing to assume that the distribution of 
the iodine, and therefore the radiation, in 
the gland is uniform, then the dose can be 
converted to roentgens as outlined by R. D. 
Evans.^ This has the merit of giving the 
dose in terms comparable with those used 
in already established roentgen therapy and 
in terms with which the radiologist is al- 
ready familiar. 

But it is known that the distribution of 
radio-iodine in the thyroid is not uniform 
and the estimation of the weight of the 
gland is subject to error even in well trained 
hands. It would seem therefore, that it 
would be better to describe the dose in mi- 
crocuries of P'^k in the thyroid, rather than 
to attempt to give it in roentgens. Our 
curves show that an estimate of thyroid 
weight is necessary to arrive at an accurate 
estimate of the amount of P^^ in the thy- 
roid, but an error in estimation of the 
Aveight of the thyroid Avill introduce a rel- 


* From the Divisions of Radiology and Medicine of the University of California Medical School and Hospital, San Francisco, Cali- 
fornia. Presented at the Forty-seventh .Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-ao, 1946. 
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atively small error in the estimate of the 
uptake in microcuries of if proper con- 
ditions for measurement are chosen. 

The iodine solution is calibrated in mi- 
crocuries per cubic centimeter. This is done 



Fig. I. Apparatus for measuring the amount of 
in the thyroid. Directly above the patient’s neck is 
a lead cylinder containing the Geiger-Miiller tube. 
On the shelf at the side of the patient, stands a 60 
cc. standard serum bottle containing the known 
amount of radio-iodine. To its left, also on the shelf 
is shown a similar bottle lying on a wooden phan- 
tom which resembles the neck in size, in order to 
equalize back-scatter from the specimen and from 
the neck. To the right, on the small shelf are the 
register and timer for the scaling circuits; below to 
the left is the scaler for the Geiger counter and to 
the right below is the oscilloscope. 

by taking i cc. of the stock solution, dilut- 
ing to 100 cc. with water, drying i cc. of 
this on a porcelain dish and determining its 
beta activity by means of a calibrated thin 


aluminum windowed Lauritsen electro- 
scope. The measured millicuries were the 
same in Oak Ridge as in California. 

The dose of the solution in cubic centi- 
meters is determined by dividing the dose 
to be given in microcuries by the number of 
microcuries per cubic centimeter. The 
iodine solution is put into about 50 cc. of 
water and the patient drinks the entire 
solution. The glass is then washed in about 
another 50 cc. of water. This is given to the 
patient who washes his mouth with and 
drinks this water. This is repeated once. 

The iodine is administered in the evening 
and measurements are made on the patients 
during the following two days during the 
daytime. Follow-up measurements are 
made at one and two week intervals. The 
patients are re-evaluated clinically and with 
laboratory tests at the end of a month to 
determine their status and possible need for 
more treatment. 

The Geiger counter is used vertically 
(Fig, i). It is encased in a lead cylinder 
with I inch walls. The front surface of the 
lead cylinder is covered by i mm. of lead 
filter. The front surface of the Geiger coun- 
ter is 7 cm. behind the lead filter. The sample 
of radio-iodine or the patient’s thyroid, is 
placed at a known distance (22 to 46 cm.) 
from the front of the cylinder, making the 
front of the counter 29 to 53 cm. from the 
specimen. The front opening in the cylinder 
is 2 inches in diameter. The area that the 
tube “sees” is a circle varying in diameter 
with the distance, up to 1 4 inches. 

The long distance between the sample 
and counter used in these measurements 
was chosen so that the error due to the 
depth of the thyroid in the neck and the 
error due to the depth in the thyroid from 
which the gamma ray originated would be 
minimized. Also it was thought that the 
effect on the counts due to the change in 
the size of the thyroid or sample would be 
less at the large distance than at a lesser 
one. 

The lead filter was used so that only the 
harder components of the radiation from 
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the thyroid would be recorded. This reduces 
the error due to self absorption of the radia- 
tion in the thyroid or in the sample. 

Before any measurements are made, a 
background reading of the instrument is 
determined. The patient is then placed 
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Fig. 3. Shows the uptake of P®' in the thyroid of a 
patient with Graves’ disease who had been treated 
recently with inert iodine. Note the very small up- 
take of radio-iodine in this case as compared with 
the case of the untreated Graves’ disease. 


Fig. 2 . Curve of uptake of in the thyroid of a pa- 
tient with Graves’ disease. The solid line shows the 
number of microcuries of P®^ in the thyroid after 
the administration of a dose of 1,000 micrccuries of 
iodine, given on August 7, 1946, in the evening as 
shown by the arrow. The dotted line curve shows 
how much of this iodine would have been in the 
thyroid if there had been no decay of the iodine. 
Note how flat this curve is. If the dotted curve 
were horizontal it would mean that no radio-iodine 
left the thyroid once it had been deposited there. 
The bar graph along the abscissa shows the amount 
of P®* in specimens of urine collected as shown in 
time. 

supine on a table, so that the isthmus of the 
thyroid is directly under the center of the 
counter. The reading is taken in this posi- 
tion. The counter is then moved over the 
thigh just above the knee, using the same 
distance from counter to skin and the count 
is again taken. This area was chosen be- 
cause it will be noted that the diameter of 
the thigh just above the knee is about the 
same as that of the neck. This should allow 



Fig. 4. This shows the uptake of P-‘ in a patient with 
thyroiditis. Note that the uptake here is so small 
as to be hardly measurable. 
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Fig. 5. These are composite curves of the results on the basal metabolic rate and protein-bound iodine of 
patients with Graves’ disease treated with small doses of P’h It will be observed that in general the basal 
metabolic rates fall at first and then rise. This is because the doses were too small. Also, note that in pa- 
tients with extremely high basal metabolic rates the small doses of iodine were almost entirely ineffective. 
The curve of the protein-bound iodine reflects similar effects. 


US to subtract the reading taken over the 
tliigh from the reading taken over the 
neck and thyroid and leave the reading due 
only to the thyroid. The distance usually 
chosen is 22 cm. if the dose is about 250 
microcuries, and 46 cm. if the dose is i 
millicurie. 

A 60 cc. cylindrical bottle, filled with an 
aqueous solution of radioactive iodine of 
known potency, is then placed in front of 
the counter at the same distance. The read- 
ing from this is taken. This bottle is approx- 
imately the same size as the thyroid and is 
about as deep as the thyroid is in the neck. 
The number of counts per minute per 
microcurie in the iodine solution is de- 
termined. This is used as a standard for 
determining the number of microcuries of 
radio-iodine in the thyroid. 


A sample calculation follows:. 

Patient: C.J. Date: 8-8-46 Time: 4^45 
Counts over neck (46 cm.) ■ 454 CX8/min. 
Counts over thigh (46 cm.) 32 CX8/min. 

422 CX8/min. 

104 CX8/rnin. 
16 CX8/min. 

88 CX8/min. 

curies 


Tlierefore, counts due to 
thyroid 

Iodine standard 
(146 microcuries, 46 cm.) 
Background 

Counts' due to 146 micro- 


88 ^ . 

Therefore, =0.602 = number of CX8/mm. 

146 due to I microcurie 

Number of CX8/min. due to thyroid 


Number of CX8/min. due to i microcurie 
422 

= = 701 microcuries I’®’ in the thyroid. 

0.602 
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If this patient had been given i,ooo it selects from the blood stream (Fig. i 3 
microcuries of radio-iodine, at the time of and 4). ’ ’ 

measurement, he would have had 701 / 1 ,000 The results of treatment with small doses 

or 70.1 per cent retention in the gland. This of are shown in Figure 5. 
type of calculation tells one what the gland Doses of in these patients varied 
contains at any given time and the results from 800 microcuries in a single dose to 
can be plotted as a function of time. 250 microcuries per week for six weeks. 

One can also plot the results, taking into The curves show that the basal metabolic 



Fig. 6. These are curves obtained by using various amounts of stock solution of radio-iodine and measuring 
different size containers at different distances in order to determine ivhether the response of the counters 
was linear, to study coincidence counts and to study the geometry of the counting. It will be noted that 
all of the lines are curved so that the number of counts per microcurie varies with the size of the bottle 
and the distance at which it is measured. If each of these curves were a straight line through the origin then 
the number of counts per microcurie would be independent of the size of the bottle or thyroid. Since these 
are not straight lines through the origin, the number of counts per microcurie varies with the size of the 
specimen and number of microcuries in the specimen. Therefore, it will be necessary in the future to do 
calibration curves such as these for each new stock solution. 


account the decay of the iodine. In this 
case, one would plot the results as a per- 
centage of the dose taken up and retained 
by the gland as a function of time. This 
type of curve shows to better advantage 
how tightly the thyroid retains the iodine 


rate and protein-bound iodine return to- 
ward normal after administration of radio- 
iodine, but it is obvious that the doses are 
too small. This was predicted before this 
series of patients was treated, but adequate 
supplies of iodine were not available and 
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we felt it would be wise to proceed cau- 
tiously until methods of measurement were 
more sure. 

As these studies proceeded it was noted 
that a sample of iodine used as a standard 
gave a systematically larger number of 
counts per microcurie as it decayed. It was 
thought at first that the sample might be 
a mixture of isotopes or that the beta- 
gamma ratio of the sample changed with 
time. There was no change in the geometry 
of the system during these measurements. 
Because of this finding the curves shown in 
Figure 6 were obtained, showing counts 
times eight per minute plotted against 
microcuries of in the sample at different 
distances and using different size standards. 

The points on these curves were obtained 
with . the same stock solution of iodine 
and were done within a period of three 
days, so that radioactive decay plays little 
part. (The curves are corrected for decay.) 

The response of the counter is supposed 
to be linear up to ao,ooo counts per minute, 
yet these curves show that when samples 
are actually measured, it appears that the 
response is not linear. A change in the 
geometry of the system is, of course, in- 
herent in these measurements, since differ- 
ent size bottles are used, but this change is 
so small at the greater distances that one 
would not expect it to be of very great 
importance. Also there is less change as a 
function of distance than would be expected 
if the geometry were of great importance. 
As a consequence of this finding, the curves 
of uptake of in the thyroids of the pa- 
tients shown are somewhat in error. Time 
did not permit their correction. The actual 
amount taken up in each thyroid is a few 
per cent greater than those shown. The er- 
ror will be greater in the patients with large 
thyroids than in those with small glands 


and it will be greater with small uptakes 
than with large uptakes. 

A word of caution should be said here 
about handling radioactive materials. All 
radioactive materials are dangerous. The 
alpha emitters may be accidentally inhaled 
or absorbed through abrasions. Many of 
these have long half-lives and are deposited 
in vital structures where they may be 
lodged for a long time. The beta emitters 
are more likely to prove dangerous from 
local effects on hands, whereas the gamma 
emitters have the same general effect as 
roentgen rays. Radiologists, because of their 
training and understanding of radiations 
and their effects, are going to be called 
upon to play an important part in the medi- 
cal future of radioactive materials. Proper 
care in the handling of these materials will 
make it unnecessary to write a book in the 
future about the martyrs to the science of 
radioactivity. 

We wish to thank Doctor J. G. Hamilton of the 
Radiation Laboratory in Berkeley, California, for 
supplying the radio-iodine. 

We understand th3,t the iodine’*^ was supplied to 
the Radiation Laboratory by the Clinton Labora- 
tories to partly compensate for the use of the Berke- 
ley cyclotron on Manhattan Project work. Our 
thanks go also, therefore, to the Clinton Laboratories 
and to the Manhattan District. 

Clinical work on the patients treated with radio- 
iodine was done by members of the Thyroid Clinic 
at the University of California. 

University of California Medical School 
San Francisco 22, Calif. 
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ROENTGENOGRAPHIC STUDIES OF METHYL 
METHACRYLATE (LUCITE) PLOMBAGE IN 
EXTRAPLEURAL PNEUMOLYSIS* 

By HERBERT D. KERMAN, M.D.f 

DURHAM, NORTH CAROLINA 


T?IFTY-SIX years ago the first report of 
an extrapleural stripping procedure foi 
pulmonary collapse was introduced into 
the field of thoracic surgery by Tuffier.^ 
Since then many reports of extrapleural 
pneumolysis have appeared in the litera- 
ture utilizing a variety of materials to 
maintain the collapse including: oil, paraf- 
fin, air, muscle, fat, surgical gauze, rubber 
sheeting, and even a rubber balloon. All of 
these materials for various reasons proved 
unsuitable. Recently, Wilson and Baker,* 
recognizing the need for a relatively simple 



PHOTOGRAPHIC APPEARANCE 


Fig. I. Photographic and roentgenographic ap- 
pearance of the methyl methacrylate (Incite) 
spheres. 

Fig. a. (helow) Roentgenograms taken (/f) before 
and (B) after solid Incite sphere procedures. 



Solid Hollow 

RADIOGRAPHIC APPEARANCE 



* From the Department of Radiology, Duke University School of Medicine .and Duke Hospital, Durham, N. C. 
+ Trainee, National Cancer Institute. 
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UNILATERAL 




% 


BILATERAL 


Fig. 3. Roentgenograms before and after (top) unilateral and (bottom) bilateral extrapleural 
apicolysis and hollow lucite sphere plombage. 

procedure which could be usedjn the treat- “lucite,” was a material that appeared 
ment of pulmonary tuberculosis in poor suitable in experimental studies for the 

'1 1 .1 1.1 •. /“ .I 11 1 ^ 


risk and complicated cases, found that 
methyl methacrylate, commonly known as 


maintenance of pulmonary collapse in ex- 
trapleural pneumolysis procedures. 
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THORACOPLASTY AND HOLLOW LUCITE PLOMBAGE 

ON OPPOSITE SIDE. 



i THORACOPLASTY AND HOLLOW LUCITE PLOMBAGE ON 
[ . SAME-.-SIDE 


Fig. 4. Roentgenograms before and after (top) thoracoplastj' and hollow Incite plombage on opposite sides, 
and (bottom) thoracoplasty and hollow Incite plombage on same side. 


The extrapleural pneumolysis procedure has been in use in this clinic in conjunction 
utilizing lucite spheres as packing material with the various state tuberculosis sana- 
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Fig. 5. Cavity visualized on plain roentgenogram 
following lucite sphere plombage. Note elliptical 
contour of cavity and spherical appearance of 
lucite balls. 

toria for the surgical treatment of pul- 
monary tuberculosis during the past nine- 
teen months. McCain and McCain^ have 
recently summarized the results obtained 
in 31 patients. 

It is the purpose of this paper to present 
only the roentgenographic aspects of this 
procedure, and to emphasize the use of 
body section roentgenography in the sub- 
sequent studies following the lucite plomb- 
age. 

The lucite spheres are of two varieties. 
At first, solid spheres were used in the pro- 
cedure, but these have since been discarded 
because of weight. Hollow spheres, made by 
utilizing a lucite solvent to cement tAvo 
half spheres, have been found to be more 
satisfactory, and are now used. The solid 
spheres liave a density approximating tis- 
sue or fluid, and cast a dense shadoAV on the 
roentgenogram. The hollow spheres con- 
taining air cast a distinctive ring-like shad- 
ow, and this is easily recognized on the 
roentgenogram (Fig. i). 

In cases in which the solid spheres were 


used, the roentgenograms revealed an al- 
most homogeneous density caused by the 
accumulation of a small amount of fluid 
and fibrous adhesions about the spheres as 
shown in Figure 1 . 

The procedure has been used both uni- 
laterally and bilaterally. In Figure 3 ex- 
amples of each are seen in which hollow 
spheres were used. The distinctive ring- 
like shadows of the hollow spheres are, of 
course, superimposed upon each other, but 
the characteristic pattern is readily recog- 
nized. 

Extrapleural apicolysis and lucite plomb- 
age has been performed in conjunction 
and in combination with the usual thoraco- 
plasty as is shown in Figure 4. 

In all cases complete collapse and oblit- 
eration of the cavities has not been ob- 
tained. The procedure will displace and 
compress the original cavity so that its 
exact size and location may be obscure in 
subsequent study of the case. The confus- 
ing appearance of the ring-like shadows of 
the hollow spheres simulating multiple 
cavities add to the problem of roentgeno- 
graphic interpretation, but the use of body 
section roentgenography in the subsequent 
studies of these cases has been of inesti- 
mable value. Occasionally a plain roentgeno- 
gram will reveal a cavity in which the size 
and shape of the cavity is entirely unlike 
that of the hollow lucite spheres (Fig. 5), 
but usually planigrams are necessary to 
demonstrate the residual cavity (Fig. 6). 

An interesting series of roentgenograms 
is shown in Figure 7. In this case a lucite 
sphere plombage was done. Following the 
procedure the patient improved symp- 
tomatically, but the sputum remained posi- 
tive. Planigraphic study revealed the cavity 
as shown in Figure 7C, and roentgenograms 
following subsequent insertion of more 
lucite spheres reveal the cavity to be ob- 
literated. 

DISCUSSION 

Extrapleural pneumolysis is a relatively 
simple procedure Avhich can be used in the 
surgical treatment of pulmonary tuber- 
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PA FILM PLAN 1 GRAM 

BEFORE LUCITE SPHERE PLOMBAGE 



PA FILM PLAN! GRAM 

AFTER LUCITE SPHERE PLOMBAGE 


Fig. 6. Roentgenograms demonstrating cavity remaining after Incite sphere plombage (demonstrated only 
by planigram). The upper photographs show a plain film and a planigram before operation. The lower films 
taken after operation reveal the characteristic shadows of the Incite spheres with no definite cavity demon- 
strated on the plain film, and the cavity easily shown on planigraphic study. 

culosis in poor risk and complicated cases, patently suitable for plombage, and has 

but which has fallen into disuse because of been given a clinical trial. The material has 

failure to find a suitable material that could been used in the form of hollow spheres 

be utilized for plombage. Methyl metha- which are packed into the extrapleural 

crylate (Incite) was found in experimental space developed by apicolysis, and cast 

studies to be non-irritating, light, readily distinctive shadows on the roentgenograms, 

available, and well tolerated. It was ap- The procedure has been used unilaterally, 
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PLAIN FILM 



PLAN 1 GRAM 


Fig. 7. A series of roentgeno- 
grams of a single case in which a 
cavity demonstrated by plani- 
grams following Incite plombage 
is obliterated by subsequent in- 
sertion of more Incite spheres. 


The films in (y^) taken before operation show the lesion easily demonstrated by both plain film and by 
planigram. The roentgenograms in (B) following initial lucite plombage show the cavity only on plani- 
grams. Note how the cavity (arrow) is compressed medially by the lucite spheres. The roentgenograms in 
(C) following subsequent insertion of more lucite spheres fail to demonstrate any evidence of cavitation 
either by plain film or planigrams. 


bilaterallvj and in combination or in con- 
junction with thoracoplasty. In all cases 
complete collapse and obliteration of cavi- 
ties is not obtained, and because the hollow 
spheres which simulate multiple cavities 
make the demonstration of residual cavi- 
ties by plain roentgenograms difficult, it 
has been found that planigraphy is of 
great value in the subsequent study of these 
cases. 

SUMMARY 

The roentgenographic aspects of a series 
of cases of pulmonary tuberculosis in which 
extrapleural pneumolysis procedures utiliz- 
ing methyl methacrylate (lucite) spheres 
tor the maintenance of collapse has been 
presented. Particular attention to the value 


of body section roentgenography in the 
subsequent study of these cases is empha- 
sized. 

Duke Hospital 
Durham, N. C. 
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PRIMARY CANCER OF THE LUNG WITH SPECIAL 
REFERENCE TO APICAL LUNG TUMORS* 

By JUSTIN J. STEIN, M.D. 

LOS ANGELES, CALIFORNIA 


T he similarity of the symptoms, phys- 
ical signs, and of the roentgenographic 
findings in cases of primary cancer occurring 
at the apex of the lungs is a striking feature 
of the disease. This is in sharp contrast to 
the cases occurring at or near the hilum in 
which the onset of the disease may simu- 
late numerous other conditions. 

Tobias, in 1932, very ably described the 
syndrome produced by apical lung tumors 
as follows: “The painful apico-costo- verte- 
bral syndrome is a symptomatic entity 
which establishes the existence of a process 
of neoplastic nature, and the syndrome 
helps to establish the early diagnosis of pri- 
mary carcinoma of the lung.” If Tobias had 
qualified his statement with the remark 
that, on occasion, other primary or meta- 
static tumors situated in the extreme apex 
of the lung might produce similar symp- 
toms purely because of the anatomical lo- 
cation, his description would have been 
most complete. 

It is amazing that although Hare in 1838 
probably reported the first so-called su- 
perior pulmonary sulcus tumor it was not 
until 1924 and again in 1932 that further 
attention was directed to apical lung tu- 
mors by Pancoast. In 1924 he reported 4 
cases of tumors occurring in the region be- 
tween the root of the neck and the apex of 
the lung in which there occurred a peculiar 
clinical syndrome resulting from involve- 
ment of the brachial plexus and of the cer- 
vical sympathetic chain. This consisted of 
pain around the shoulder and down the 
inner side of the forearm of the affected 
upper extremity, atrophy of the muscles of 
the hand, and Horner’s syndrome, namely, 
unilateral miosis, ptosis of the upper eye- 
lid, enophthalmos and anhidrosis of the 
face and neck. In 1932 Pan coast added 3 


new cases and republished the original 
cases. In this paper he stated that he be- 
lieved the tumors arose from embryonal 
rests in the fifth pharyngeal pouch. 

Pancoast designated these rumors as su- 
perior pulmonary sulcus tumors in that he 
believed a specific new clinical entity had 
been found. He further noted certain fea- 
tures which could be recognized roentgeno- 
graphically, such as the presence of a 
sharply defined shadow at the apex of the 
lung, destruction of one or more of the 
upper three ribs posteriorly, and some ero- 
sion of the transverse processes and bodies 
of the corresponding vertebrae. There were 
no postmortem examinations made and in 
only 2 cases was biopsy material available 
for histopathological study. He stated that 
primary lung cancer could practically be 
ruled out. Although Pancoast’s observa- 
tions were incorrect as to etiology, he de- 
serves great credit for stimulating interest 
in the study of apical lung tumors. 

A typical patient with apical lung tumor 
presents the following symptoms and find- 
ings: A male about forty-six years of age 
with a presenting complaint of shoulder 
girdle pain of increasing severity of approx- 
imately six to eight months’ duration. 
Later the pain radiates down the inner side 
of the arm into the ring and little finger of 
the hand. He becomes emaciated as a re- 
sult of rapid weight loss and the severe 
pain. He walks with drooping of the af- 
fected shoulder and carries the affected arm 
in a more or less fixed position close to the 
chest with the elbow slightly flexed. The 
upper eyelid becomes ptosed and there is 
an absence of perspiration over one-half of 
the face and head. Cough is generally ab- 
sent. His face reflects the agony of one who 
has suffered a great deal. Physical exami- 


* From the Los Angeles Tumor Institute, Presented at the Second Inter-American Congress of Radiology, Havana, Cuba, Nov. 17 
1946. 
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nation reveals a Horner’s syndrome on the 
affected side. There is atrophy of the mus- 
cles of arm, forearm, and hand. A mass can 
be palpated in the neck above the clavicle 
on careful examination. There is dullness 
to percussion over the extreme apex of the 
lung and diminution of the breath sounds 
on auscultation. 

Roentgen examination reveals a well de- 
fined homogeneous shadow of increased 
density situated in the extreme apical por- 
tion of the lung. There is slight indentation 
and displacement of the trachea to the op- 
posite side. Laboratory examination: Noth- 
ing remarkable. Clinical course rapidly ret- 
rogressive. Average length of life from on- 
set to death approximate!}^ thirteen 
months. 

In 1942,^^ I reported 12 new cases of tu- 
mors occurring in the region of the pulmo- 
nary apex and republished data regarding 
15 previously reported cases, making a total 
of 27 cases observed during a six year pe- 
riod. Twenty-six of the cases were consid- 
ered to be primary in the terminal bronchi- 
oles of the lung and i was metastatic to the 
pulmonary apex from an osteogenic sar- 
coma of the left femur. Histopathological 
data from biopsy or postmortem examina- 
tion were obtained in 21 of the cases. The 
average age was 46.3 years. Cases have 
been reported from thirty years of age to 
the age of seventy-five. More than 95 per 
cent of the cases occur in men. The average 
duration of symptoms from onset to death 
was thirteen months. In the first 15 cases 
the diagnosis prior to admission was as fol- 
lows: Tuberculosis in 4; tumor in 5; neu- 
ritis in 4; psychoneurosis in i, and in i case 
no diagnosis was given. Cases have been 
reported who had tonsillectomies performed 
because it was thought that the shoulder 
pain was rheumatoid in origin. No evidence 
to substantiate a bronchiogenic origin has 
been observed by me or noted from reports 
in the literature. 

One should be extremely cautious in pro- 
crastinating over the results of a series of 
only 2 or 3 cases. Only by a study of large 
numbers of cases of a single disease can we 


accurately gain knowledge of the life his- 
tory of a disease and of the many variations 
present. For example, i case in this series 
lived for a period of thirty-two months and 
another for twenty-nine months, and so on; 
whereas the average for the whole series 
was only thirteen months, which corre- 
sponds with the figures given in many case 
reports. It would be eas}^ to credit whatever 
treatment was given as causing the in- 
creased longevity if only a few cases were 
seen. 

Symptoms are not produced as early in 
this type of lung cancer because obstructive 
bronchial changes such as is caused by the 
centrally located lung cancer do not occur. 
Also cough, hemoptysis and sepsis are un- 
usual. Intrathoracic metastasis occurs but 
rarely. Hoarseness has been reported as a 
prominent feature by some authors. 

Horner s Syndrome. Horner’s syndrome 
is not essential for the diagnosis of a so- 
called superior pulmonary sulcus tumor. 
This syndrome depends entirely upon in- 
volvement of the cervical sympathetics. 
This may occur at any time. We have ob- 
served some patients for man}’' months be- 
fore Horner’s syndrome became apparent. 
Its presence is a definite surgical contra- 
indication. 

Costal and V ertebral Changes. Costal and 
vertebral changes are not essential for the 
diagnosis since the time of their appearance 
is also variable and in the case of a benign 
neurofibroma it might never occur. When 
the costal and vertebral changes do occur, 
there is generally both a pressure necrosis 
and malignant infiltration of the bony 
structures about the tumors. 

Shoulder Girdle Pam. Severe shoulder 
girdle pain generally means involvement of 
the brachial plexus and therefore complete 
surgical extirpation of the lesion is impos- 
sible. Pain is almost always the first symp- 
tom of the disease and is both superficial 
and deep in character. It may begin in the 
posterior shoulder region, the anterior 
shoulder region or in the axilla or arm. It 
is generally referred to as a gnawing, knife- 
like or boring pain. 
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TREATMENT 

Surgery. The complete removal of these 
tumors must take place before extension in- 
to the mediastinum or brachial plexus has 
occurred. This automatically restricts sur- 
gery to a very few of the tumors. Recently, 
while serving on active duty in the United 
States Navy, I had occasion to follow the 
course of 2 patients which serves to em- 
phasize early surgery and of early inves- 
tigation of the apical region in patients 
who have shoulder girdle pain. One of the 
patients was thirty-seven years of age. 
Some years previously, he had been told 
that he had a tumor in the left apex, the 
nature of which was not determined at 
that time. He had shoulder girdle pain 
which was mild and not constant. More re- 
cently the pain had become quite severe 
and he developed a Horner’s syndrome and 
destructive changes in the second and third 
ribs posteriorly and adjacent portions of 
the vertebrae. At surgical exploration it 
was impossible to remove the tumor and a 
biopsy revealed it to be a neurogenic sar- 
coma. Coincidentally, a twenty-three year 
old premedical student wlio was a seaman 
in the Navy was a patient in the hospital 
at the time because of shoulder girdle pain 
and the presence of a dense homogeneous 
shadow at the apical portion of the lung. 
Horner’s syndrome and costovertebral 
changes were not noted. Since he had 
watched the operation on the previously 
described patient, he readly consented to 
surgery and a neurofibroma was removed 
in its entirety. Had the first patient con- 
sented some time before to surgery, he 
would liave been cured. 

IiTadiatio 7 i. Radiation therapy has been 
disappointing. Tlie tumors are radioresist- 
ant and are not complicated by secondary 
infections as compared with cancer of the 
lung in general, where definite palliative 
results may be obtained by irradiation. 
Cases have been presented where there has 
been regression of the tumor and some dim- 
inution in the pain only to recur a short 
time later. Some of the cases reported in 


the literature as responding to irradiation 
were not followed long enough for an ade- 
quate study. Several of my patients living 
the longest periods of time had obtained no 
regression of their tumors or diminution of 
the pain following irradiation. Some of the 
patients received very large total doses 
without benefit. Irradiation should be pre- 
scribed for every patient who is not oper- 
able, to give the patient the benefit of the 
doubt. External irradiation followed by the 
implantation of radon seeds was also tried 
without appreciable prolonged benefit. 

Special Procedures, (i) Paravertebral al- 
cohol injections have been tried without 
much benefit. (2) Chordotomy is a hazard- 
ous procedure and the results may be un- 
satisfactory. (3) Multiple posterior root 
section will produce a useless upper ex- 
tremity but may give relief from the pain 
in some of the cases. 

DISCUSSION 

Metastaticlesions from the breast, kidney, 
adrenal, pancreas and from the stomach 
have been reported as causing this syn- 
drome; also thymic tumors and intratho- 
racic sympathoblastoma. 

The preponderance of evidence to date 
is that the great majority of malignant 
tumors in the region of the thoracic inlet 
or pulmonary apex are primary carcinomas 
arising in the terminal bronchioles of the 
lung. 

The characteristic symptomatology of 
brachial plexus and cervical sympathetic 
involvement is a late manifestation of the 
disease. 

The first symptom in practically all cases 
is shoulder girdle pain which sooner or later 
radiates down the arm. Patients having 
shoulder girdle pain should have a roent- 
genographic examination instead of being 
treated for rheumatism, arthritis, neuritis, 
bursitis, and so forth for months before 
adequate examinations are made. 

In the presence of a primary tumor in the 
apex without Horner’s syndrome or ap- 
parent brachial plexus involvement, a sur- 
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gical investigation should be done. Neuro- 
‘ fibromas or other benign lesions and pos- 
sibly very early primary cancers of the 
lung could then be adequately removed. 

With regard to primary cancer of the 
lung in general there has been a real as 
well as a relative increase. The lung ranks 
second only to the stomach as a primary 
site of cancer. 

In the diagnosis of primary cancer of the 
lung the single most important diagnostic 
procedure is a roentgenographic examina- 
tion of the chest. Although one should never 
attempt to diagnose cancer of the lung 
positively by roentgenographic examina- 
tion alone, sufficient data can generally be 
obtained to warrant further study. 

Bronchoscopy should be resorted to in 
order to obtain a specimen for histopatho- 
logical study. Since approximately 85 per 
cent of primary lung cancers are situated 
at or near the hilum, it will be possible to 
make a positive diagnosis in a high per- 
centage of cases by this method. In some 
of the more peripherally located tumors 
where biopsies cannot be made, valuable 
information, such as evidence of immobility, 
narrowing, and deformity of the bronchi will 
be obtained. 

With regard to exploratory thoracotomy, 
if doubt exists concerning the question of 
operability, exploratory thoracotomy 
should be done. The mortality from this 
procedure is negligible. We have no hesi- 
tancy in performing exploratory laparot- 
omies in cases of questionable intra-ab- 
dominal lesions. Without surgery the death 
rate is always 100 per cent in lung cancer. 

Graham has not had a case presenting 
even a clear pleural effusion live longer 
than six months following pneumonectomy, 
and he is of the opinion that pleural effusion 
either bloody or clear probably contra- 
indicates operation. Bloody pleural fluid is 
definitely a sign of inoperability. 

In peripherally located tumors where it 
is difficult to obtain tissue for histopatho- 
logical study, aspiration biopsy under roent- 
genoscopic control may be done. It is be- 


lieved that the question of leaving tumor 
implants is more theoretical than practical. 
Occasionally this will be the only means by 
which a diagnosis can be made. 

Total pneumonectomy is the only pro- 
cedure which will adequately remove the 
primary lesion and the regional lymph 
nodes which drain that lesion. Ochsner and 
DeBakey found the incidence of metastasis 
to the regional lymph nodes in 3,047 col- 
lected cases of cancer of the lung to be 72.2 
per cent. In a series of 100 autopsied cases 
which Joslin and T" reported in 1938, the 
evidence of metastasis to regional lymph 
nodes was 63 per cent. Lobectomy is cer- 
tainly a totally inadequate procedure. 

I am convinced that primar)^ cancer of 
the lung is a surgical problem until inoper- 
ability is established. We must remember 
that it has been only thirteen years since 
Graham performed the first successful 
pneumonectomy for primary cancer of the 
lung and this patient is still living at the 
last report. Since that time numerous pneu- 
monectomies have been done and the oper- 
ative mortality is steadily decreasing in the 
hands of experienced chest surgeons. The 
early mortality has been high but constant 
improvement in technique and selection of 
cases has occurred. For example, Shenstone 
performed his first 4 pneumonectomies be- 
fore 1938 and all proved fatal. Since 1938 
he has reported 9 cases of total pneumo- 
nectomy for bronchiogenic cancer with only 
2 deaths. Graham reported a series of 75 
total pneumonectomies, in which 70 were 
for carcinoma. There were 20 deaths in the 
hospital, or a mortality of 30 per cent. In 
the last 25 cases, there were only 3 deaths, 
or a mortality of 12 per cent. Rienhoff 
reported a series of 71 total pneumonec- 
tomies for primary cancer of the lung in 
which there were 15 deaths in the hospital, 
or a mortality of 21 per cent. There was a 
succession of 17 cases in his series in which 
there were no deaths. From the above 
figures, it can be seen that much of the pre- 
vailing pessimism regarding surgery is not 
justified. We have only to compare these 
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figures with those for colon and gastric 
surgery and then we must realize that chest 
surgery for cancer of the lung is in its in- 
fancy. With the use of the newer drugs and 
with the establishment of chest centers 
over the country, the technique of the 
operation will continue to improve result- 
ing in a further reduction in the mortality 
rate. 

For the inoperable cases of primary lung 
cancer, radiation therapy is of definite 
palliative value. Radiation therapy reduces 
the inflammatory complications produced 
by the bronchostenosis thereby resulting in 
general clinical improvement of the patient. 
The average duration of life in a group of 
66 treated cases where it could be accu- 
rately determined was 15.2 months. Forty- 
eight cases in which the average duration 
of life could be ascertained, and who re- 
ceived only symptomatic treatment, lived 
for only 8.7 months. Many additional cases 
have been observed since this study with 
similar results. If very large total doses of 
radiation are given in an attempt to de- 
stroy the lesion, we have found that the 
pneumonitis and the resulting fibrosis 
probably hasten the final outcome. The 
routine use of radiation therapy is advo- 
cated for all inoperable cases. 

1407 S. Hope St. 

Los Angeles 15, Calif. 
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ESOPHAGEAL HIATUS HERNIA WITH INVERSION 

OF THE STOMACH 

By JOSEPH H. MARKS, M.D. 

Department of Roentgenology, New England Deaconess Hospital 

BOSTON, MASSACHUSETTS 


T TERNIAS through the diaphragm con- 
tinue to present interesting and oc- 
casionally unusual problems. The more 
common types have come to be well recog- 
nized during the past twenty-five years, 
and the steadily increasing frequency of 
rotengen examination has shown them to be 
present in relatively large numbers. They 
have been found in patients with a wide 
variety of symptoms, and it has been shown 
that there is no constant relationship be- 
tween the size of the hernia and the magni- 
tude of the symptoms. The previously exist- 
ing divergence of opinion as to what pro- 
portion of cases should be subjected to 
surgery for repair has gradually disap- 
peared as the results of surgery have been 
improved. 

The recent rapid strides in thoracic sur- 
gery with the short period of hospitaliza- 
tion and the early return to normal func- 
tion make it imperative that we become fa- 
miliar with even the more infrequent types 
of diaphragmatic hernia. Such familiarity 
would permit adequate repair during a pe- 
riod of election and thus avoid the high 
mortality of emergency surgery during a 
period of shock. 

A case of inversion of the stomach within 
a hiatus hernia was reported by me in 
1937^ but the potential danger of the inver- 
sion was not appreciated at that time. The 
patient had had symptoms for about six 
years, and at the time of our examination 
the fundus of the stomach was in the ab- 
domen although its antrum was in the left 
chest. Both portions of the stomach were 
greatly dilated and there was a forty-eight 
hour residue in spite of aspiration. The un- 
usual position of the stomach was inter- 
preted as indicating that the hernial orifice 
was lateral to the hiatus esophageus, but 
at operation it was shown that this was not 
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true. The hernia was actually through the 
hiatus esophageus which was normally 
placed but greatly dilated. It was then 
learned that roentgen examination done 
about five years earlier had shown only the 
fundus of the stomach involved in the her- 
nia. It appears, therefore, that inversion of 
the stomach occurred at some time after 
the hernia had become manifest. 

In that same year Bowen^ reported a 
somewhat similar case in a male, aged forty, 
who had had recurrent attacks of pain in 
the left chest, dyspnea and vomiting over a 
period of eight years. Roentgen examina- 
tion had shown a rather large hernia with 
the stomach and a portion of the transverse 
colon in the chest. The patient died about 
forty-four hours after the onset of an acute 
attack, and autopsy showed that the stom- 
ach was twisted upon itself with constric- 
tion at both the cardia and pylorus. The 
position of the pylorus was higher than that 
of the cardia and the stomach contained 4 
quarts of blood-stained fluid. Portions of 
the colon and omentum were also in the 
left chest. 

Two additional cases were reported in 
1944. One- was of awoman, aged fifty-seven, 
who had been known to have a hiatus her- 
nia for at least four years. She was hos- 
pitalized because of acute pain in the left 
chest accompanied by ineffectual attempts 
at vomiting. At operation the hernia was 
reduced and immediately thereafter the 
stomach was seen to turn from right to 
left. It was distended to a measurement of 
about 9 by 20 inches. Sutures were placed 
in the hiatus and she made a complete 
recovery. The other case^ was of a woman, 
aged sixty-six, who had been thought to 
have a hiatus hernia of the usual type for 
about two and a half }'ears. She was seen 
about three davs after the onset of an acute 
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Fig. I. Case i. Lateral view of the spine taken else- 
where about eighteen months before the terminal 
episode. Note the gas bubbles above and below the 
diaphragm. 

attack in a drowsy and uncooperative 
state. There was eccentric convexity in the 
left upper quadrant of the abdomen and 
the stomach was found to contain 3,100 cc. 
of fluid. Roentgen examination on the fol- 
lowing day showed the fundus of the stom- 
ach below the diaphragm and the antrum 
above it. The duodenum was obstructed. 
Operation was done two days later and she 
was subsequently discharged, free of diffi- 
culty. 

We wish to report 1 additional cases of 
inversion of the stomach within a hiatus 
hernia. 

Case i (NEDH 119,035). A housewife, aged 
fifty-six, was first seen as an office patient by 
Dr. F. W. Marlowe on January ii, 1943, be- 
cause of backache. The backache had been 
present for about two years and had been 
associated with cramps in her legs. She believed 
that her appetite was good but stated that she 
was troubled with “gas after meals.” Physical 
examination at that time was negative except 


for evidence of arteriosclerosis and an exaggera- 
tion of the normal thoracic and lumbar curva- 
tures. Roentgen examination of the spine was 
made at that time at another hospital. That 
examination showed evidence of osteoporosis. 
A diagnosis of hiatus hernia was also made be- 
cause of a rather large gas bubble which was 
seen behind the heart. A high calcium diet was 
prescribed together with supplementary vita- 
mins. She was seen on several occasions during 
the next few months but there were no new 
symptoms or changes in the physical examina- 
tion. 

During the summer of 1944 she had a few 
osteopathic treatments against the advice of 
her physician. One such treatment Avas given 
during the evening of August 17, following a 
hearty meal, and in spite of some nausea which 
had followed the meal. She was wakened from 
sleep during the night and called her physician 
because of nausea with pain in the region of 
the left costal border. She was seen at 3 ’.3° 
A.M. sitting erect in bed. She complained of 
some dizziness and stated that the pain was 
worse if she attempted to lie down. Examina- 
tion showed a temperature of 97° F. with pulse 
of 100 and blood pressure of 160/100. Heart 



Fig. 1 . C.ise i. Supine roentgenogram showing the 
large mass which contained both fluid and gas. 
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sounds were of rather poor quality but no mur- 
murs were heard. There was a sense of re- 
sistance in the left upper quadrant of the ab- 
domen but no definite mass was felt. Immediate 
hospitalization was advised but was refused. 
She was given 15 mg. of morphine for relief of 
pain. When seen six hours later she seemed 
somewhat more comfortable but examination 
then showed a definite mass in the left upper 
quadrant. Temperature was normal, pulse was 
unchanged and the total white blood cell count 
was 10,500. Hospitalization was again refused. 
Further medication was withheld in the hope 
that she would soon consent to be moved. This 
she did late in the evening of the same day. At 
the time of admission to the hospital the mass 
filled the epigastrium and left hypogastrium 
and was so firm that it was difficult to define 
the costal margin. There had been no vomiting 
or diarrhea. 

On the morning of August 19 the mass was 
even larger, the patient was slightly cyanotic 
and the pulse was of rather poor quality. Roent- 
gen examination then showed the mass in the 
left side of the abdomen which extended down 
to the level of the iliac crest. A second, smaller 
mass was shown behind the heart, and upright 
roentgenograms showed a fluid level within each 



Fig. 3. Case i. Erect roentgenogram showing fluid 
levels above and below the diaphragm. 



Fig. 4. Case i. Supine roentgenogram after ingestion 
of small amount of barium. The large abdominal 
mass is now shown to be the greatly dilated cardiac 
end of the stomach. The antrum of the stomach is 
in the left chest posteriorly and displaces the esoph- 
agus to the right. 

mass. One fluid level was situated posteriorly 
at the level of the ninth thoracic vertebra and 
the other anteriorly at the level of the eleventh 
thoracic vertebra. The left diaphragm was 
poorly shown but it was believed to lie between 
the two fluid levels. It was also believed that 
both fluid levels were within a greatly dilated 
stomach and that the dilatation was tlie result 
of inversion within a hernial sac. A small 
amount of barium by mouth confirmed these 
impressions. The esophagus was displaced 
slightly toward the right by the mass behind 
the heart and was narrowed as it passed through 
the diaphragm. It emptied into the distended 
portion of the stomach which lay in the ab- 
domen. 

Patient was operated upon by Dr. Leland S. 
McKittrick. About 4 liters of fluid and un- 
digested food particles was removed from the 
stomach through a trocar. Following this, the 
hernia was easily reduced by gentle traction. 
The hernial orifice admitted three fingers easily 
and did not constrict the stomach after the ab- 
dominal loculus was emptied. Repair was not 
attempted because of the poor condition of the 
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Fig. 5. Case ii. The inversion of the stomach is simi- 
lar to that of Case i except for the absence of se- 
vere dilatation. 

patient. Respiratory embarrassment was tem- 
porarily relieved following operation, but she 
continued to be in a state of shock in spite of 
measures to combat it and died at 10:30 a.m. 
on August 20 . 

Case ii (PMH 46:1540). A married woman, 
aged forty-nine, was admitted to the hospital 
on October 23, 1946, because of pain beneath 
the left costal margin. This pain had been first 
noted about one year before and usually came 
on after meals. During the first few months it 
had been partially relieved by belching. Roent- 
gen examination made elsewhere about one 
month after onset of symptoms was said to have 
shown a diaphragmatic hernia.* Vomiting was 
first noted about seven months before admission 
but had disappeared during a two week period 
of medical treatment in another hospital. About 
ten days before admission to the Deaconess 
Hospital the vomiting recurred, was very force- 
ful and was not related to meals. She had taken 
no food by moutli during this period but had 
been maintained in satisfactory chemical bal- 
ance by intravenous fluids. 

• We have been permitted to see tliese roentgenograms and 
have found them to be identical with our own. 


Roentgenoscopic examinations in the up- 
right position showed a large gas bubble behind 
the heart and a much smaller one beneath the 
left diaphragm. Unfortunately an upright 
roentgenogram was not taken for record of these 
collections of gas. Barium was given by moutli 
and showed the esophagus to be of normal 
length and emptying into the stomach just be- 
low the diaphragm. Approximately one-third 
of the cardiac end of the stomach was in this 
position but the major portion of the stomach 
was above the diaphragm and behind the heart. 
Its greater curvature was uppermost but its 
contour was smooth, and feeble peristaltic 
waves were seen. The pylorus and duodenal 
cap were just to the left of the midline and 
immediately below the diaphragm. The second 
portion of the duodenum was normally placed. 

Transthoracic operation was done by Dr. 
Richard H. Sweet. More than half of the 
stomach and much of the omentum were found 
within the hernial sac which was adherent to 
the other tissues of the mediastinum. The 
hernia was reduced, the sac removed and the 
defect closed with silk sutures. The patient was 
discharged, free from symptoms, on the eight- 
eenth postoperative day. 

We very much regret the fatal outcome 
of the first case since it now appears quite 
probable that a favorable outcome might 
have been obtained had the patient been 
willing to accept' hospitalization at an ear- 
lier time. It is of particular interest that the 
roentgenograms of the spine which had 
been taken eighteen months prior to the 
acute episode had shown gas bubbles both 
above and below the diaphragm, although 
only the one above the diaphragm had been 
noted. Our own experience and a rather 
careful search of the literature have failed 
to show a single case of hiatus hernia of the 
usual type in which more than one gas bub- 
ble was present. In hernias which involve 
only a relatively small portion of the fundus 
of the stomach the single gas bubble, if 
present, is found below the diaphragm. In 
those which involve larger portions of the 
cardiac end of the stomach, and especially 
if adhesions are present about the hiatus, 
the single gas bubble is frequently found 
above the diaphragm. It is usually on the 
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left side and behind the heart, but may oc- 
casionally be on the right side. 

It thus appears that inversion of the 
stomach should be seriously considered 
whenever the double gas bubble is found, 
and even before barium is given. If such a 
condition is suspected, early confirmation 
by barium studies should be strongly urged. 
If inversion is shown to be present, surgical 
repair should be undertaken very soon in the 
hope of avoiding the unfortunate sequence 
of strangulation and acute dilatation of the 
stomach. 

Occasional cases of hiatus hernia may 
also be seen in which there is rotation of the 
stomach through an axis in the coronal 
plane, but in which the fundus remains 
above the diaphragm and the antrum be- 
low it. The 1 following cases are represen- 
tative of this type of rotation: 

Case hi (PMH 46:1517). A married woman, 
aged seventy, was admitted to the hospital on 
October ao, 1946, under the care of Dr. Allen 
G. Brailey. Her complaints were of weakness, 
unsteadiness of gait and pain in her legs. These 
symptoms had had their onset about one year 
before and had gradually become more severe. 
There was no weakness or paresthesia of the 
upper extremities. She had occasionally had 
some substernal pain with effort, but this pain 
did not radiate and was relieved by nitro- 
glycerine. 

Significant features in the physical examina- 
tion included the following; pale skin and 
mucous membranes; blood pressure of 210 
systolic and 115 diastolic without cardiac 
murmurs; absent knee jerks, ankle jerks and 
plantar reflexes; and positive Romberg test. 

Laboratory studies showed 4,190,000 red 
blood cells and 8,350 white blood cells per 
cubic millimeter, with 10 grams hemoglobin per 
100 cc. Differential white blood cell count was 
normal except for 7 per cent eosinophils. Gastric 
analysis showed free hydrochloric acid as high 
as 45 units in one specimen, with occult blood 
in all specimens. 

A consultant is neurology believed that there 
was evidence of damage in the posterior 
columns of the spinal cord and that this was 
probably due to the hypertension, arterio- 
sclerosis and secondary anemia. He believed 
that the treatment was that of the anemia. 



Fig. 6. Case in. The entire stomach is within the her- 
nial sac and the greater curvature is uppermost. 

Roentgen examination of the chest was done 
as a routine procedure and showed no ab- 
normality of the heart or lungs. An oval area of 
radiolucence was easily seen behind the heart 
and measured about 9 by ii cm. This shadow 
was assumed to represent a gas bubble in the 
stomach within a hiatus hernia and subsequent 
studies with barium by mouth confirmed this, 
as indicated in Figure 6. A gas bubble was not 
shown in the portion of the stomach below the 
diaphragm. Barium enema showed that the 
colon was not involved in the hernia. 

Because of her age and poor general condi- 
tion it was deemed unwise to operate on this 
patient. She has improved slightly on a medical 
regimen with added iron. 

Case iv (NEDH 135,212). A married woman, 
aged forty-four, was admitted to the hospital 
on November 26, 1946, because of “stomach 
trouble” of one and one-half years’ duration. 
Her original symptom was that of epigastric 
pain which was made worse by eating. This dis- 
tress had gradually become more severe and 
during the few months just prior to admission 
she had vomited two or three times each week. 
The vomiting usually occurred following the 
evening meal. She had lost approximately 40 
pounds during her illness but physical examina- 
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tion was negative except for evidence of weight 
loss. 

Roentgen examination showed a hiatus 
hernia with the position and contour of the 
stomach almost identical with the preceding 
case shown in Figure 6. 

Operation was done through an abdominal 
incision by Dr. Bentley P. Colcock of the 
Lahey Clinic. All of the stomach except for a 
short segment of the pyloric antrum was found 
within the thorax together with a large portion 
of the omentum. The gallbladder was absent as 
a result of a previous operation but no other 
abnormality was noted. The hernia was easily 
reduced and the hiatus was sutured until it 
would admit only one finger. Removal of the 
appendix was also done. Convalescence was un- 
eventful and the patient was discharged to her 
home on the eleventh postoperative day. 

It is possible that the type of hernia seen 
in' the last leases represents a transition 
between the very common hiatus hernia 
which involves only the fundus of the stom- 
ach and the type first noted, in which there 
is a complete inversion of the stomach with- 
in the hernial sac. We have not had an op- 
portunity to follow this sequence of events. 

CONCLUSION 

It is our belief that many hiatus hernias 
which involve only the fundus of the stom- 


ach do not give rise to symptoms or signs 
sufficient to warrant surgical repair. We 
believe, however, that when rotation of the 
stomach occurs within the hernial sac the 
indications for surgery are definitely in- 
creased, and that if actual inversion is pres- 
ent the danger of strangulation and acute 
dilatation is real. 

Inversion of the stomach within a hiatus 
hernia should be strongly suspected if gas 
bubbles are seen both above and below the 
diaphragm in any roentgen examination of 
the lower thorax or upper abdomen. 

New England Deaconess Hospital 
X95 Pilgrim Road 
Boston 15, Mass. 
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POUCH FORMATION FOLLOWING GASTRO- 
ENTEROSTOMY* 

By LIEUTENANT COMMANDER ERNEST TANDY (MC) USNR 


T he operation of gastroenterostomy 
has since its inception been the sub- 
ject of much controversy concerning the 
indications for this procedure, especially in 
the light of the numerous poor results and 
complications that followed. 

This is evidenced by the voluminous liter- 
ature that has been written on the subject. 
My interest in this condition was due to 
persistence of symptoms in a group of pa- 
tients that had gastroenterostomies for pep- 
tic ulcer done over a period of years with 
notable unimprovement of their symptoms 
and, in many, actual increase in their dis- 
comfort. This group had been hospitalized 
on numerous occasions at various hospi- 
tals. The operative procedures were done 
by different surgeons in various institu- 
tions for peptic ulcers. 

These patients, in addition to recurrence 
of symptoms, had complications such as 
recurrent hemorrhages, new or recurrent 
ulcers, perforations and obstructive symp- 
toms. 

It is the purpose of this paper to present 
a phase of the problem which may have a 
bearing on the malfunctioning of the gas- 
troenterostomy that was noted in these 
cases. 

The causes that have been ascribed to the 
malfunctioning of a gastroenterostomy 
have been varied and numerous, some con- 
troversial. Indeed, as noted by Be van, at 
operation an excellent gastroenterostomy 
stoma was found and no cause for the pa- 
tients’ symptoms or malfunction found. 
The question naturally arises whether there 
is a functional derangement preventing the 
gastroenterostomy from functioning prop- 
erly. 

Some of the factors responsible for poor 
results mentioned in the literature are as 
follows; 

* From tlic U. S. Nav.il Hospital, Balboa, C.Z. 
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Faulty Preoperative Management or Selection 
of Cases: 

Omitting to treat chronic duodenitis or 
gastritis especially when marked. 

Failure to eradicate foci of infection. 
Failure to correct blood chemistry de- 
ficiency such as alkalosis prior to operation. 
Failure to aspirate, irrigate stomach and to 
use dietary measures in cases of dilatation 
of the stomach. 

Must be definite indications for this opera- 
tion. Gastroenterostomy functions best 
when there is obstruction at the pylorus. 
Unnecessary operation in a patient with 
achlorhydria. 

Errors in Operative Technique: 

Improperly placed stoma. 

Stoma too close to pylorus or too highly 
placed, or stoma too distant from pylorus 
in an atonic stomach. 

Use of non-absorbable suture material act- 
ing as a foreign body. 

Stoma too small. 

Stoma too large forming a so-called 
“dumping” stomach by which food passes 
into jejunum, overloading it and causing a 
“gastrocolic reflex.” 

Too narrow an attachment at stoma per- 
mitting an acute angulation. 

Pressure on middle colic arter)'. 

Too large an area of bowel wall used in 
anastomosis making possible the formation 
of pouches (Finsterer). 

Too short a jejunal loop causing a kink by 
binding stomach to spine. 

Too large a proximal jejunal loop causing 
stasis, vomiting and regurgitation. 

Opening made into distal pouch in case of 
hour-glass stomach with junction too short 
or incorrectly sutured. 

Opening in mesocolon incorrectly placed, 
e.g., too close to colon. 

Opening in mesocolon too small or left un- 
sutured. 

Stitching opening in mesocolon to jejunum 
ortotheanastomosisand not to thestomach. 
Suture edges not inverted. 

Faulty suturing. 
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Anastomosis too tight. 

Interrupted sutures used throughout. 
Tying knots too large. 

Sutures drawn too tightly. 

Clamps applied too tightly. 

Anatomical Factors: 

Rigid and short mesocolon. 

Obesity of patient. 

Too high a fixation of the mescolon. 

Pathological Conditions: 

Swelling of mucosa about stoma with de- 
velopment of a jejunitis or stomal ulcer. 
Pouching of gastric mucous membrane 
about stoma. 

Gastrojejunal ulceration. 

Gastric ulcer developing following opera- 
tion. 

Jejunogastric intussusception. 

Pylorus again becoming functional follow- 
ing operation as a result of subsidence of 
edema and inflammatory swelling. 
Volvulus of jejunal loop. 

Pathological processes in stomach prevent- 
ing it from emptying. 

Recurrent ulcerations. 

Internal herniations. 

Adhesions about stoma. 

Hematoma or hemorrhage about stoma. 
Failure to excise, cauterize, or remove a 
chronic gastric or duodenal ulcer if present. 
Failure to remove a septic intra-abdominal 
focus when present, such as a chronic 
appendicitis or a chronic gallbladder con- 
dition. 

Duodenal ileus. 

Faulty postoperative management. 

Other Conditions that May Contribute to Mal- 
function: 

Defective emptying time of stomach due to 
loss of muscle tone. 

Deficiency in chymification and macera- 
tion. 

Digestive deficiency from lack of enzymes. 
Vitamin B deficiency. 

Failure of stoma to develop sphincteric 
action causing so-called “gastroduodenal 
reflex” of Kelling^ that is, food entering 
the duodenum fills it and prevents stomach 
from emptying. 

Constitutional asthenia. 

Age of patient. 

Nervous intestinal hypermobility. 


Late development of anemia. 
Hypoproteinemia producing edema of 
stomach wall. 

Unknown causes. At operation or post- 
mortem excellently formed gastroenteros- 
tomy may be present yet with a poor func- 
tional result. 

Poor motor function of stomach. 

Following gastroenterostomy, obstruc- 
tion at pylorus may become relieved due to 
the subsidence of edema and inflammatory 
reaction. After the operation symptoms in 
these cases may be improved, at first; how- 
ever, later, the removal of the obstruction 
factors at the pylorus, a poor functioning 
of the gastroenterostomy may result. 

In the following series of cases the pa- 
tients had a gastroenterostomy performed 
for duodenal ulcer and without exception 
presented numerous symptoms over a peri- 
od of years. Not only were the symptoms 
usually unrelieved by the operative pro- 
cedure, but in addition they developed 
many new symptoms and were hospitalized 
on numerous occasions or were on medical 
treatment most of the time. The roentgen 
findings consisted of small pouches located 
about the stoma, or in some cases the 
pouches were formed by larger segments of 
the stomach wall. The latter apparently 
were due to spasm about the stomal site, 
by which the enterostomy opening appar- 
ently was “drawn up” toward the lesser 
curvature forming two large pouches of the 
stomach. The “local pouches,” that is, the 
outpocketings surrounding the stoma tend- 
ed to form on all sides of the opening. In 
the most marked cases noted, there was 
considerable obstruction at the site of the 
enterostomy opening, so that the barium 
could not pass through the stoma, although 
the barium went through the pylorus into 
the jejunal loop and apparently little could 
re-enter the stomach or pass through the 
efferent jejunal loop. 

The location of the stomas in these cases 
varied, some were near the pylorus, some 
higher up on the greater curvature and 
some were in the most dependent portion 
of the stomach in the recumbent position. 
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The sites also varied with the position of 
the patient. 

The pouch formation was not noted on 
all examinations and it was necessary to 
place the patient in various positions to 
demonstrate them, as they could be easily 
overlooked. The pouches also varied with 
the state of filling of the stomach. In some 
cases the pouches were outlined with a 
small amount of barium, and in others they 
were more pronounced with larger quanti- 
ties of barium in the lumen. These pouches 
varied with the state of filling of the stom- 
ach and their inconstant character and 
size showed them to be functional. Fin- 
sterer and Paterson stated that pouches 
could be formed in a gastroenterostomy by 
the suturing of too large an area of the wall 
of the stomach and jejunum; however, the 
inconstant nature of the pouches would 
mitigate against this view in these cases. 
During roentgenoscopy, some of these 
pouches could be seen to fill and empty, 
and it is possible to confuse a small pouch 
with an ulcer niche. However, the appear- 
ance of the pouches and their behavior 
roentgenoscopically should help in the dif- 
ferentiation. The presence of pouch forma- 
tion, especially when marked, was accom- 
panied by symptomatology usually of an 
obstructive nature. The possibility that 
these pouches obstructed the stomal site is 
evident. The relationship of pouches to the 
formation of a stomal ulceration should be 
considered. According to Quigley, pro- 
longed contact of food with the gastric mu- 
cosa exaggerates the gastric phase of gas- 
tric secretion and a gastric juice of high 
concentration develops. Experimental stag- 
nation of gastric contents produced by 
folding the anterior gastric wall results in 
the formation of typical ulcer. There have 
been cases reported of gastric ulcer caused 
by diaphragmatic hernia in which stasis 
resulted. 

Case i. W. D. Patient has had pain and dis- 
tress since 1918. In 1931 he was seized with an 
acute abdominal pain and a laparotomy was 
done and a gastroenterostomy was performed. 
The patient felt better for almost one year. 



Fig. \A. Case i. 1935. No pouch seen 
on the filled stomach. 

then developed epigastric pain and tenderness. 
The distress he attributed to overexertion and 
the symptoms had little or no relationship to 
his meals. In 1935 he entered the hospital and a 



Fig. i 5 . Casei. 1935. Small pouches seen on nearly 
empty stomach about stoma. 
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Fig. iB. Case i. 1943. Pouches about stomach site 
in various sizes during emptying of the stomach. 

gastrointestinal roentgen series was done. The 
stoma was functioning fairly well. There was a 
10 per cent retention of barium in the stomach 






1 10. zA. Case i. 1937. Small pouches seen on nearly 
empty stomach about stoma. 


after six hours. The duodenal bulb showed a 
constant deformity. The stoma in the prone 
position appeared to be somewhat above the 
most dependent portion of stomach. Small 
pouches are seen just above the stoma (Fig. ij 
y/, E). In 1937 he again entered the hospital 
complaining that his “stomach backs up, and 
stuff comes into his mouth,” Roentgen exami- 
nation showed similar findings to that in 1935. 
He also stated he had three attacks of hemate- 
mesis since the last hospitalization and he now 
has constant soreness over his abdomen, but no 
definite tenderness. The gastric analysis at that 
time showed a free acid varying from o to 28 
and a total acidity varying from 9 to 38. The 
blood count was normal. After a regimen of 
medical management and bed rest, he left the 
hospital feeling improved. Here again entered 
the hospital in 1943 stating he had never been 
free from distress since the previous hospitali- 
zation and for the past three months vomited 
from one to three times a day, almost one 
or two hours after meals. He had lost al- 
most 8 pounds during the last few weeks. Blood 
picture was normal and his gastric analyses 
showed a free acid varying from 30 to 40, and a 
total acidity varying from 30 to 44. Roentgen 
examination showed a deformed cap with con- 
siderable dilatation of the duodenum. Well 
formed pouches can be seen which apparently 
obstruct the stoma (Fig. 2 Ay B). 

■ Case ii. J. H. In 1936 he first noted distress 
following meals which gradually became worse. 
The patient began to consume large quantities 
of whiskey and wine for relief with no success. 
He had several attacks of hematemesis and was 
treated for this in several hospitals. In 1938 a 
gastroenterostomy was done. He had no relief 
following the operation and again had several 
episodes of hematemesis, for which he was 
treated at various institutions by dietary and 
medical regimen and was hospitalized for a 
total period of almost seven months. He entered 
this hospital complaining of abdominal pain, 
hematemesis and diarrhea. The blood picture 
showed a secondary anemia and his gastric 
analysis showed a free acid varying from ii to 
18. The roentgen examination showed a de- 
formed buibwith aprepyloricspasm.Thegastro- 
enterostomy opening functioned fairly well. 
Pouch formation was noted about the stoma 
(Fig. 3, Ay B). He left the hospital against ad- 
vice. He returned, however, several days later 
following an attack of acute abdominal pain 
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with board-like rigidity of his abdomen. Opera- 
tion revealed a perforated duodenal ulcer. He 
recovered from this procedure and was again 
discharged. 

Case hi. W. L. This patient has had a long 
siege of abdominal distress and hospitalizations 
since 1919. In 1926, a gastroenterostomy was 
performed for ulcers. His distress continued, 
however, and he was again operated upon for 
removal of ulcers. In 1935, roentgen examina- 



Fig. 2 -^. Case ii. Retouched pouch formation 
about stoma. 



Fig. 3B. Case ii. Tracing showing pouch of 
Figure 3//. 



Fig. 4//. Case in. Various stages of spasm about 
stoma producing “hour-glass-like” deformity and 
pouches of stomach. 



Fig. 4iS. Case iii. Various stages of spasm about 
stoma producing “hour-glass-like” deformity and 
pouches of stomach. 

tion showed a pyloric defect apparently the 
result of a plastic operation. The barium passed 
through both the pyloric opening and the gas- 
troenterostomy opening. There was marked 
spasm about the opening, causing an hour-glass 
appearance with pouch formation of the entire 
stomach on either side of the opening (Fig. 4, 
A, B, C). 
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Fig. 4C. Case iii. Various stages of spasm about 
stoma producing “hour-glass-like” deformity and 
pouches of stomach. 

Case iv. E. F. This patient has had periodic 
attacks of epigastric distress since 1918. Had an 
appendectomy 1916. In 1921 had an operation 



for a perforated duodenal ulcer. The ulcer 
symptoms, however, continued and in 1930 a 
posterior gastroenterostomy was done. He felt 
well for almost a year following which ulcer 
symptoms again appeared and have been recur- 
rent ever since. Free acid was 38, total acidity 
54. Blood picture normal. Roentgen examina- 
tion showed a small amount of retention after 
six hours with pouch seen when stomach was 
almost empty. 

Case v. C. M. This patient had a gastro- 
enterostomy several years previously with con- 


Fig. 55. Case vii. Tracing of Figure ^A. 

tinued symptoms. A large pouch was seen on 
one of the oblique views only about stoma. 

Case vi. O. Z. This patient had a gastro- 
enterostomy performed several years previ- 
ously for “ulcers.” The patient continued to 
have symptoms and complained of abdominal 
distress which was recurrent. Roentgen exami- 
nation failed to disclose evidence of ulcers. The 
stoma functioned, and barium passed through 
the pylorus. There was considerable spasm 
about the stoma. A small pouch was seen on 
the emptying film only. 
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Case vii. H. W. E. In 1931 the patient had a 
gastroenterostomy performed for an obstruct- 
ing ulcer of the duodenum. He had complete 
relief of gastrointestinal symptoms until re- 
cently when he complained of weakness, being 
“shaky,” dizziness, and malaise. He had a 



Fig. 5C. Case vii. Shows pouches in different view. 

complicating cardiac condition. Roentgen ex- 
amination disclosed a good functioning enteros- 
tomy stoma with marked pouch formation 
about the stoma and jejunum. Two pouches 
formed on the anterior and posterior side of the 
jejunum with a protrusion of the posterior wall 
of the stomach (Fig. 5, A-D). 

COMMENT 

Pouch formation, either “local” or 
pouches consisting of large segments of the 
stomach, should be searched for following 
gastroenterostomy in various positions in- 
cluding the recumbent and standing po- 
sitions, especially if no cause can be found 
for the continued presence of symptoms. 
This is especially true in those cases of 
a poorly functioning gastroenterostomy 
stoma for which no cause can be found. 

Diligent search and frequent examina- 
tion may be necessary as the pouches are 
not seen at all examinations and their ap- 
pearances vary. 


The formation of pouches may be due. to 
several factors. Spasm about the stomal 
site forming pouches similar to that of ’an 



Fig. 5Z). Case VII. Tracing of Figure 5C. 


“hour-glass” stomach (see Fig. 4). Local out- 
pocketings surrounding the stoma: These 
may be in effect local small peristaltic 
waves (see Fig. i, a, and 3). Local out- 
pocketing due to the effect of the weight 
and pull of the jejunal loop on the stomach 
wall (Fig. 5). 

CONCLUSIONS 

1. Pouch formation occurs after gastro- 
enterostomy, and may be an important fac- 
tor in its poor functioning. 

2. The relationship of pouch formation 
to stomal ulcers remains to be determined. 
An etiological factor, however, is suggested; 
that is, stasis and prolonged action of a gas- 
tric juice of high acidity about the stoma in 
the pouches may be a factor in the forma- 
tion of stomal ulceration. 

2050 Arthur Ave. 

Chicago, 111 . 
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THE ROENTGEN SIGNS OF GASTRITIS* 

By L. WALK 


I N TWO previous papers^*^ I reported my 
investigations which resulted in a new 
classification of gastritis. Based on this 
classification I have revised the various 
roentgen signs which revision is now pre- 
sented in the following article. The former 
state of the roentgen diagnosis of gastritis 
is seen from the publications of Ansprenger 
and Kirklin,’- Schloss, Ettinger and Pratt,® 
Templeton and Schindler,® Schinz, Baensch 
and Friedl,' Kelley, Lawlah and Berry 
Renshaw,® and Berridge.® 

The following essential points in my 
classification of gastritis differ from the 
former literature: The gastroscopic term 
“hypertrophic gastritis” is no longer used 
and cases previously included in this group 
are classified as etat^ mamelonne or as 
superficial gastritis. Etat mamelonne is 
gastroscopically characterized by promi- 
nent gastric areolae resembling street pave- 
ment, and by translucent superficial epi- 
thelium; almost invariably free acid is 
found in those cases. Etat mamelonne 
is more frequently found in duodenal than 
in gastric ulcer; even if no ulcer is found, 
etat mamelonne is frequently associated 
with ulcer-like clinical symptoms. Cases 
with reddened mucosa and with non-trans- 
lucent epithelium (with or without thick- 
ened mucosal folds and prominent areolae) 
are classified in the group of superficial 
gastritis; the gastroscopic appearance as 
well as the clinical symptoms in this group 
are polymorphous. The term atrophic gas- 
tritis is gastroscopically used only if the 
picture of mucosal atrophy is associated 
with signs of superficial gastritis. 

The exact diagnosis of gastritis is made 
only gastroscopically. Although sometimes 
a case can also be detected roentgenologi- 
cally, this diagnosis should not be made in 
the roentgen department. Every report of 
the roentgenologist, however, should con- 

* From the I. Medical Clinic of the University of Tartu. 


tain an exact description of signs which 
afterwards can be evaluated together with 
clinical findings. Usually I have recorded: 
(i) general configuration and tonus of the 
stomach; (a) intermediary liquid (fluid 
content of the fasting stomach), hyperse- 
cretion, and adherence of the barium to the 
mucosal surface; (3) caliber and configura- 
tion of the mucosal folds (separate notes 
concerning the antrum and the corpus), 
turgor of the mucosa; (4) regurgitation of 
duodenal contents into the stomach. Care- 
ful screen work is necessary. If roentgeno- 
grams (aimed exposures) are also made, it 
is often possible to record even the average 
diameter of the gastric areolae. All this can 
be recorded briefly, in a few words. 

The first small quantity of barium for 
relief study is given during (not before) 
roentgenoscopy; manual palpation. The 
examination should be begun with the 
patient standing and not lying, as the 
standing position during the first minutes 
of the examination makes it possible to see 
the intermediary liquid, the secretion, and 
the adherence of the barium to the mucosal 
surface. Examination in the horizontal 
position, however, can be performed later. 

Mucosal Atrophy. The roentgen appear- 
ance of mucosal atrophy varies consider- 
ably. There are several histological pos- 
sibilities in the antrum as in the corpus 
gland area, giving rise to combinations; 
e.g. in pernicious anemia only the corpus 
glands are atrophic. It is therefore not to 
be expected to find a simple roentgenologi- 
cal appearance covering all those forms. 
Only a few cases have the typical appear- 
ance of a “dry stomach” (no intermediary 
liquid, absence of roentgenologically visible 
secretion, and good adherence of the barium 
to the mucosal surface) with relatively thin 
folds. The roentgenologist should no more 
than record the findings. The possibility of 
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individual variations in the thickness of the 
mucosal folds is to be considered. In pa- 
tients with a long, vertical stomach nor- 
mally the folds appear relatively thin ; on the 
other hand, a horizontal stomach normally 
has relatively thick folds. In cases of ir- 
ritated, tortuous folds those appear rela- 
tively thicker than they really are and may 
cause diagnostic errors. Functional alter- 
ations of the folds may occur, especially 
in the antrum. As this suggests, the roent- 
genologic differential diagnosis of mucosal 
atrophy may be difficult. 

Superficial gastritis cannot, as a rule, be 
diagnosed roentgenologically. One may see 
the usual picture — normal folds, no hyper- 
secretion, good or even remarkably good 
adherence of the contrast medium to the 
mucosal surface, normal motor function of 
the stomach. At the same time the gastro- 
scope may show a reddened, markedly 
hyperemic mucosa with a non-translucent 
superficial mucous layer; usually no in- 
creased secretion is found roentgenologically 
in reddened, hyperemic mucosa. The diag- 
nosis of superficial gastritis can thus be 
secured by means of gastroscopy only. Mu- 
cosal swelling, however, can sometimes be 
detected roentgenologically. Those cases 
have relatively thick folds; secretion, inter- 
mediary liquid and adherence of the barium 
show no characteristic features. If thick- 
ened folds are found roentgenologically in 
the corpus gland area, there are three pos- 
sibilities to be considered; swelling of the 
mucosa, etat mamelonne, and as a rarity 
diffuse sarcoma of the gastric wall (Walk^^). 
Careful roentgenoscopy sometimes en- 
ables one to differentiate them roentgen- 
ologically, the turgor of the swollen mucosa 
being relatively low as compared with 
most cases of etat mamelonne and espe- 
cially with diffuse sarcoma. In swollen mu- 
cosa the folds are usually relatively low, 
with only narrow interspaces; on the other 
hand, in most cases of etat mamelonne 
high folds with broader interspaces are 
found. Thickened mucosal folds have also 
been described in leukemia (Rigler") and 
m lymphogranulomatosis (Jungmann-''). 


Sometimes free mucous masses are dem- 
onstrated at roentgenoscopy. In most cases, 
it is sputum or saliva and its demonstra- 
tion seems to be of no diagnostic value. 
Flocculence of the barium also seems to 
have no diagnostic value. In cases with low 
fasting acidity (but not in high fasting acid- 
ity) regurgitation of duodenal juice into the 
stomach causes a gastroscopic picture re- 
sembling superficial gastritis; further expe- 
rience, however, is needed in the evaluation 
of regurgitation as it is seen roentgenolog- 
ically. 

Etat MamelonriL Although the gastric 
areolae can be visualized by means of spot 
roentgenograms, the etat mamelonne can- 
not be diagnosed roentgenologically, as in 
normal cases the areolae can also be demon- 
strated and cannot be differentiated from 
those in etat mamelonne. Only a few cases 
of etat mamelonne have thickened folds 
roentgenologically; usually the folds ap- 
pear normal and the turgor of the mucosa 
is a relatively high one. Hypersecretion is 
frequently found, sometimes together with 
intermediary liquid; in these cases the 
barium usually adheres only slightly to 
the mucosal surface. The same, however, 
can be found in normal cases also, espe- 
cially in patients who have smoked on the 
morning before coming to the roentgen 
department. In a stomach with etat mame- 
lonne or with normal mucosa the barium, 
as a rule, cannot be easily mixed with the 
intermediary liquid (if the latter is present) 
by palpation, and the secretion usually pro- 
duces a sharply demarcated layer. In 
contradistinction to this, in mucosal at- 
trophy the intermediary lifjuid, if any, is 
usually easily mixed with the contrast 
medium. In cases of high intermediary 
liquid, e.g. in pyloric obstruction, this may 
be of diagnostic importance. In patients 
who have drunk water before the examina- 
tion, intermediary liquid is found which 
can usually be easily mixed with the 
barium. 

SUMMARY 

Although gastritis cannot usually be 
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diagnosed roentgenologically, there are 
characteristic roentgenoscopic features 
which can be evaluated diagnostically to- 
gether with clinical findings. The roentgen 
signs of mucosal atrophy, superficial gas- 
tritis and etat mamelonne are described. 

Centrallasarettet, 

Eskilstuna, Sweden 
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GASTRIC RETENTION AND GASTRIC ULCER 

By FRANK HUBER, M.D. 

GARDEN CITY, NEW YORK 

and 

CHARLES G. HUNTINGTON, M.D. 

WHITE PLAINS, NEW YORK 


T he association of gastric retention 
with gastric ulcer of the lesser curva- 
ture has often been the subject of comment 
in the literature. Various opinions have 
been expressed, however, as to the interre- 
lationship of these two conditions. 

In 1917 Carman^ reported a patients in 
whom gastric retention occurred with gas- 
tric ulcer. This was incorporated in a pres- 
entation of combined gastric and duodenal 
ulcers. 

Emery and Monroe'* in 1931 demonstrat- 
ed gastric retention in 50 per cent of cases 
of gastric ulcer. 

In 1932 Stone and Ruggles^® stated that 
“In some cases of gastric ulcer .... that 
show no improvement in gastric symptoms 
after operation, the cause is to be sought in 
a hypertrophied pylorus which has resulted 
from a long-continued reflex pylorospasm.” 
A case demonstrating this point is pre- 
sented and illustrated. At operation a hy- 
pertrophied pylorus was found and the con- 
dition remedied by Fredet-Rammstedt 
operation. 

Bull- in 1935 believed that the delayed 
emptying time noted in about 25 per cent 
of cases of gastric ulcers on the upper two- 
thirds of the lesser curvature was probably 
due to an inhibition of peristalsis since it 
may be present in the absence of demon- 
strable pyloric spasm. 

In 1937 ^ different concept was advanced 
by Golden.® He suggested that the avail- 
able evidence indicated that the prepyloric 
narrowing sometimes seen with gastric ul- 
cer of the lesser curvature was on an inflam- 
matory basis and was directly responsible 
for physiological and anatomical changes 
observed with the possible exception of the 
penetrating ulcer. 

heldman'* in 1938 stated that gastric re- 


tention in cases of gastric ulceration was 
usually due to pylorospasm. 

Also in 1938 Shanks, Kerley and Twin- 
ing^^ quoted Hurst concerning the relation- 
ship between rate of gastric emptying and 
gastric ulcer as follows: 

(1) gastric ulcer with normal pyloric func- 
tion ; 

(2) gastric ulcer with pyloric achalasia (a 
reflex inhibition of relaxation resulting from a 
remote abdominal lesion such as an appendic- 
ular or biliary focus of irritation); 

(.3) gastric ulcer with pylorospasm, simulat- 
ing pyloric obstruction in the early stages of 
the examination and later relaxing to allow 
the stomach to empty; 

(4) gastric ulcer with pyloric obstruction in 
which the pylorus fails to open normally at all. 

Buckstein^ in 1940 wrote that when the 
gastric ulcer is at some distance from the 
pylorus the cause of pathologic gastric re- 
tention is not easily explained. While pylo- 
rospasm might be present, perhaps a dis- 
turbance in the gastric gradient was sug- 
gested as an important associated factor. 

In 1941 Golden*^® stated that a small or 
moderate six hour retention is seen in about 
half the cases of gastric ulcer even when the 
crater is located relatively high. He went on 
to say that this retention is usually due to 
the interference of the ulcer with gastric 
motility, not to pyloric obstruction. It was 
also mentioned that the hypertrophy of the 
pyloric muscle occasionally encountered in 
adults, not infrequently’' in conjunction 
with gastric ulcer, was undoubtedly respon- 
sible for sy’mptoms in some cases. 

Templeton^® comprehensively discussed 
the situation in 1944 from the double van- 
tage point of gastroscopy and roentgen- 
ologyu He stated that the frequent associa- 
tion of benign narrowing of the antrum 
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with ulceration along the vertical portion 
of the stomach has been recognized. So 
frequent is the association that it is imper- 
ative in his opinion to search the rest of the 
stomach carefully for ulcer whenever be- 
nign narrowing of the antrum is noted. He 
was impressed by the fact that this nar- 
rowing persists after the ulcer has healed 
under medical treatment which is a point 
against its reflex spastic origin. That the 
antral narrowing is not a “roentgenologic 
anomaly” is attested by the retention from 
which all the patients in his series suffered. 
He thought that the obstruction caused by 
the hypertrophy might give rise to the ul- 
ceration, but a definite relationship was not 
found in 20 cases studied by both gastros- 
copy and roentgen ray. He also stated that 
there was reason to believe that this antral 
narrowing may be caused by local inflamma- 
tion in view of the work of the pathologists 
Serck-Hanssen/^ Faber/ and Konjetzny.^^ A 
case is presented in which after four years 
of observation with intermittence of the les- 
ser curvature ulcer, operation disclosed a 
narrowed antral canal with a shallow ulcer 
crater there and inflamed mucosa. 

In 1945' and also in 1946* Feldman re- 
iterated his previous belief that pyloro- 
spasm is nearly always observed in active 
cases of gastric ulcer and is usually respon- 
sible for the gastric retention. 

Incidentally there were several illustra- 
tions scattered throughout the above liter- 
ature which demonstrated lesser curvature 
ulcer, gastric dilatation and scarred duo- 
denum without comment as to relationship. 

This incomplete review of the subject 
reveals that at least three different mech- 
anisms have been advanced to explain re- 
tention when seen with gastric ulcer: (i) 
pylorospasm; (2) interference with gastric 
motility as typified by the terms “achalasia,” 
“inhibition of peristalsis,” and “disturbed 
gastric gradient”; (3) organic obstruction 
due either to cicatricial stenosis, benign 
hypertrophy of the pylorus, or antral gas- 
tritis. 

Possibly the wide diversity of opinion as 


to the findings at the pylorus is partially 
due to lack of definitive methods of study 
especially in the earlier reports. By this is 
meant, specifically, the use of aimed and 
regulated compression to bring out mucosal 
detail with a moving or fixed grid. Then 
various organic and functional conditions 
can usually be differentiated. A simple 
method of accomplishing this end has been 
reported by one of the authors of this 
paper.’^’- 

In this paper evidence is presented to 
show that in some patients with the com- 
plex under discussion, obstruction is pro- 
duced by scarring from a duodenal or 
pyloric ulcer and that the lesser curvature 
ulcer develops after the gastric retention. 
The 2 cases which first directed our atten- 
tion to this sequence of events are presented 
below. In both, repeated examinations had 
established the steps in the development 
of the two conditions. At the time of the 
original examinations, both patients had 
peptic ulceration in the duodenum near 
the pylorus and in neither was any gastric 
lesion present. Subsequent study showed 
the development of stenosis and gastric 
retention. With this, widening of the rugal 
folds throughout the entire stomach ap- 
peared, producing the picture of so-called 
hypertrophic gastritis. Both of these pa- 
tients then developed ulceration of the 
lesser curvature. 

REPORT OF CASES 

Case i. R.N., aged thirty-nine, American 
housewife. Admitted to the hospital on March 
12, 1938, with history of sudden onset of severe 
epigastric pain twelve hours before admission. 
Patient stated that she had been having epi- 
gastric distress almost continuously for a period 
of eight years. Pain would come on one to two 
hours after meals, relieved by food and soda 
bicarbonate. Physical examination showed 
board-like rigidity and extreme tenderness over 
entire abdomen. A diagnosis of a perforated 
peptic ulcer was made and immediate operation 
performed. The peritoneal cavity contained 
free exudate. A perforation was found in the 
duodenum. Adhesions were present between 
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Fig. I. Case i. 1938. Showing deformity due to 
duodenal ulcer. 

the duodenum and the under surface of the 
liver. The perforation was sutured and the 
abdomen closed without drainage. Recovery 
was uneventful. Roentgenographic examina- 



Fio. Case 1. ,94,. Three years later. Shows di 

'='*■8^ ulcer 


tion on April 4, 1938 (Fig. i), showed deformity 
of duodenum and slight six hour retention. 
There was no evidence of a gastric lesion. 

Patient was followed in the out-patient de- 
partment. Her condition remained fair. She had 
some epigastric pain and complained of splash- 
ing and discomfort in epigastrium. Physical ex- 
amination showed a dilated stomach with some 
visible peristalsis. Refused admission for opera- 
tion. Had three courses of larostidin injections. 

On November 16, 1940 patient vomited 
large quantities of blood and had black stools. 



Fig. 3. Case i. 1941. Six hour roentgenogram show- 
ing large gastric residue. 


She was in bed at home for seven weeks; had a 
second gastric hemorrhage on January 23, 
1941. Admitted to the hospital on January 27, 
1941. 

Roentgenographic examination on January 
29, 1941, showed evidence of pyloric stenosis 
and of a new large ulceration on the lesser 
curvature (Fig. 2). A large amount of barium 
was retained in the stomach after six hour ex- 
amination (Fig. 3). Roentgen findings con- 
firmed at operation. Gastric resection and gas- 
troenterostomy performed. Patient was symp- 
tom free, for the first time in eight years. 

Case 11. E.S., male, aged forty-two, Swedish 
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janitor. First examination on May 24, 1937. He 
presented a history of having been roentgeno- 
graphed in Sweden in 1933 Avith resulting 
diagnosis of peptic ulcer. He had bee?T Avell on a 
restricted diet until four months before ex- 
amination, when recurrence of symptoms had 
been induced by dietary indiscretion. Roent- 
genograms showed deformity of pylorus and 
duodenal cap indicating ulceration at or near 
the pylorus (Fig. 4). 

Patient was placed on ulcer regimen and con- 
tinued to have some epigastric pain. He was 



Fig, 4. Case 11. 1937. Deformity of duo- 
denum due to ulcer. 


followed in the hospital and in the out-patient 
department but surgical intervention was not 
urged due to the fact that the patient had been 
found to have a luetic aortitis. 

Symptoms continued with some increase in 
severity toward end of 1940. Readmitted to the 
hospital on January 10, 1941. 

Roentgenographic examination on February 
3, 1941, showed large ulcer crater in the mid 
lesser curvature (Fig. 5) and at six hours a large 
gastric residue was present, indicating pyloric 
obstruction (Fig. 6). These findings were sub- 
sequently confirmed at operation. 

This presentation does not imply that 
the majority of cases of gastric ulcer are 


oblique 

phone 


Fig. 5. Case ii. 1941. Four years later. Shows duo- 
denal deformity and large ulcer of the lesser 
curvature. 



secondary to gastric retention. In our ex- 
perience most lesser curvature gastric ulcers 



Fig. 6. Casen. 1941. Six hour roentgenogram 
shows gastric retention. 
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Fig. 7. Case in. Roentgenogram shows contraction 
of lesser curvature with pylorus drawn up to the 
base of the ulceration on the lesser curvature. 

show no evidence of pyloric obstruction 
and no retention on the six hour roentgeno- 
gram. 

To round out the picture a different con- 
dition is presented in which gastric ulcer 
and gastric retention are associated, as il- 
lustrated by the following case report. Here 
a large ulcer on the lesser curvature was 
present in which the inflammatory and cic- 
atricial changes had extended some dis- 
tance to the pylorus which became stenotic 
due to direct involvement. The roentgeno- 
graphic appearance in this condition has 
variously been termed “purse-string stom- 
ach,” “Beutelmagen,” “snail-like retrac- 
tion,” and “schneckenformige Einrollung,” 
“rolling in of antrum,” and other equiva- 
lents in different languages. 

Case hi. C.R., aged forty-six, American 
housewife. On admission the patient com- 
plained of pain in epigastrium off and on for a 
period of six months. She had lost 5 pounds in 
weight. No abdominal operations. Roentgeno- 
graphic examination in this case showed a large 
ulcer crater on the lower lesser curvature (Fig. 

It will be noted that the induration and 
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Fig. 8. Case ii. Six hour roentgenogram shows re- 
tention in the stomach and demonstrates the in- 
volvement of the pylorus by the induration at the 
lower margin of the ulcer. 

scarring about the ulceration extends to and 
involves the pylorus. The entire lower lesser 
curvature has been shortened due to cicatriza- 
tion producing a pouch stomach. Figure 8 
shows the large gastric residue at six hours. The 
ulcer crater and its surrounding induration are 
well demonstrated. 

COMMENT 

Our own material was originally assem- 
bled in 1941. During the war years the 
project was interrupted. In 1946, however, 
sufficient examples of the end stage of the 
condition were observed to indicate that 
it occurs fairly frequently. The practical 
point to be gleaned from this report is that 
response to treatment of the gastric ulcer 
in this complex is materially dependent 
upon the alleviation of the gastric retention 
by medical or surgical measures. 

CONCLUSION 

Gastric retention due to organic obstruc- 
tion at or near the pylorus often precedes 
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and may have a causal relationship to the 
subsequent development of gastric ulcer of 
the lesser curvature. 

Frank Huber, M.D. 

165 Wellington Road, 

Garden City, N. Y. 

Charles G. Huntington, M.D. 

170 Maple Avenue, 

White Plains, N.Y. 

REFERENCES 

1. Buckstein, J. Clinical Roentgenology of the Ali- 

mentary Tract. W. B. Saunders Co., Phila- 
delphia, 1940, p. 13 1. 

2. Bull, H. C. H. X-Ray Interpretation. Oxford 

University Press, London, 1935, pp. 196-197. 

3. Carman, R. D., Roentgen diagnosis of concur- 

rent gastric and duodenal ulcer. Am. J. 
Roentgenol., 1917, 4, 55^-554- 

4. Emery E. S., Jr., and Monroe, R. T. Peptic 

ulcer. Am. J. Roentgenol. & Rad. Therapy, 

1931, 51-64- 

5. Faber, K., Gastritis and Its Consequences. 

Gyldendalske Bohandel Nordisk Forlag, N. Y. 
& London, Oxford, Copenhagen, 1935. 

6. Feldman, M. Clinical Roentgenology of the Di- 

gestive Tract. Win. Wood & Co., Baltimore, 
1938, p. 169. 

7. Feldman, M. Clinical Roentgenology of the Di- 


gestive Tract. Second edition. Williams & Wil- 
kins Co., Baltimore, T945, pp. 114-115. 

8. Feldman, M. Gastric roentgenography. In: 

Clinical Radiology. Pillmore, G. U., editor, F. 
A. Davis Co., Philadelphia, 1946, Vol. i,p. 510. 

9. Golden, R. Antral gastritis and spasm, y. A.M. 

1937, 709,1497-1500. 

10. Golden, R., editor. Diagnostic Roentgenology. 

Thomas Nelson & Sons, New York, 1941, Vol. 
I, pp. 285-286. 

11. Huber, F., and Ghiselin, F. H. A simple com- 

pression method for mucosal study. Am. J. 
Roentgenol. & Rad. Therapi-, 1939, ^/, 
667-669. 

12. Konjetzny, G. E. Zur Gastritisfrage. Wien. 

klin. Wchnschr., I933, 46, 451-458. 

13. Serck-Hanssen, F. Ueber das rontgenologische 

Bild der Pylorushypertrophie und prapylorer 
Spasmen bei chronischer Gastritis und Ulcus 
ventriculi. Beitr. z. klin. Chir., 1933, ^ 57 i 464- 
488. 

14. Shanks, S. C., Kerley, Peter, and Tutning, 

E. W., editors. A Text-Book of X-Ray Diag- 
nosis. By British Authors. H. K. Lewis & Co., 
Ltd., London, 1938, Vol. ii, p. 69. 

15. Stone, R. S. and Ruggles, H. E. Diagnostic 

value of prepyloric and pyloric roentgen find- 
ings. Am. j. Roentgenol. & Rad. Therapy, 
1932, ^ 7 , I 93 - 204 • 

16. Templeton, F. E. X-Ray Examination of the 

Stomach. University of Chicago Press, Chi- 
cago, 1944, pp. 226, 321, 404, 489. 




GALLSTONE ILEUS ASSOCIATED WITH 
DIVERTICULITIS OF THE COLON 
A CASE REPORT 

By IRVING I. LOMHOFF, M.D.,* and JEROME DUBOWY, M.D.* 
Department of Radiology.^ Beth Israel Hospital 

NEW YORK, NEW YORK 


T he following case of intestinal ob- 
struction due to a gallstone is pre- 
sented because of several unusual and in- 
teresting features. Among these were the 
occurrence of the impaction in a region of 
the sigmoid concomitantly involved by 
diverticulitis, and the recovery of the 
patient under conservative treatment. We 
wish to re-emphasize the importance of in- 
cluding gallstone ileus in the differential 
diagnosis of intestinal obstruction, espe- 
cially in an elderly female with an antecedent 
history of gallbladder disease. 

CASE REPORT 

M.D., a housewife, aged seventy-two, was ad- 



I'H.. I. Hocntgenogmm of abdomen, in upright posi- 
tion showing m.irketl dilatation of loops of larue 
and small intestine and the presence of fluid ievefs. 
(.IJate should be 3-1-46, not 3-4-26.) 

• Keiaicnt in tl.c I)cp.-.rtn,cnt of Roentgenology of Beth Israel 


initted to this hospital for the first time on 
March i, 1946 with a seven day history of pro- 
gressively increasing nausea, vomiting, and 
colicky abdominal pain. The pain had its onset 
in the epigastrium and then radiated to the left 
para-umbiiical region and the left lower quad- 
rant. During the two days prior to hospitaliza- 
tion there were abdominal distention and obsti- 
pation. 

The medical history revealed that in the past 
ten years there had been two acute episodes of 
what had been regarded by her private physi- 
cian as “gallbladder attacks.” In roentgeno- 
grams made five months prior to her present 
illness, the gallbladder failed to visualize after 
administration of oral dye. No opaque calculi 
were apparent in the right upper quadrant of 
the abdomen at that time. Four years previ- 
ously she had had a hysterectomy for uterine 



Fig. 2, Roentgenogram of the abdomen, in the hori- 
zontal position, showing marked dilatation of loops 
of large and small intestine. 

Hospital, New York, N. V. 
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Fig. 3. Barium enema done on the fourth hospital 
day. Note presence of a diverticulum in proximal 
sigmoid, associated with narrowing of the lumen 
at this point (lower arrow). Area of decreased den- 
sity in transverse colon (upper arrow) represents 
gallstone dislodged by the influx of the enema. 

myomas. She had been troubled with moderate 
constipation for many years. 

Physical examination upon admission re- 
vealed a moderately obese, acutely ill elderly 
female, who appeared somewhat dehydrated. 
The temperature was 99.8°F., pulse 96, respira- 
tions 22, and the blood pressure 146/70. The 
heart and lungs were essentially normal. There 
was a moderate degree of abdominal distention 
with some tenderness in the epigastrium and 
right upper quadrant. No masses could be pal- 
pated either abdominally or rectally. 

The laboratory findings were: urine, nega- 
tive; leukocyte count, 6,900 with a normal dif- 
ferential count; erythrocyte count, 3,900,000; 
hemoglobin, 12 grams. 

Roentgenograms of the abdomen, made on 
the second day of hospitalization, in the up- 
right (Fig. i) and horizontal (Fig. 2) positions 
revealed marked dilatation of loops of small and 
large intestine with the presence of fluid levels. 
The impression was that a mechanical intesti- 
nal obstruction existed with the site of obstruc- 
tion in the distal colon. 

Under supportive therapy, with repeated 



Fig. 4. Post-evacuation roentgenogram showing area 
of decreased density at junction of sigmoid and de- 
scending colon, with narrowing of sigmoid just dis- 
tal to it (arrow). Area of decreased density has the 
size and shape of the gallstone passed spontane- 
ously (Fig. 5). 

enemas, the patient’s condition slowly improved 
and she began to evacuate spontaneously small 
stools which were occasionally blood streaked. 

On the fourth hospital day the colon was ex- 
amined by means of an opaque enema (Fig. 3 
and 4). The roentgenograms demonstrated the 
presence of a diverticulum in the proximal por- 
tion of the sigmoid, which was associated with a 
considerable amount of narrowing of the colon 
in this region. Just proximal to this constriction 
there was noted a negative shadow within the 
barium-filled colon which was regarded as feces. 
The narrowing was thought to be due to either 
a neoplastic or inflammatory process, and re- 
examination at a later date was recommended. 

The patient continued to do well, and on the 
fourteenth hospital day the barium enema was 
repeated, with findings similar to those of the 
preceding examination, except that at this time 
the lumen of the constricted segment of the sig- 
moid was somewhat wider. It was felt, there- 
fore, that the second examination favored the 
diagnosis of diverticulitis rather than neo- 
plasm. It was decided that the patient be 
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treated witli mineral oil and antispasmodics for 
about two Aveeks before another study of the 
colon was made. 

Eighteen days after admission the patient 
was discharged with the diagnoses of (i) sub- 
acute intestinal obstruction, improved, (2.) 
diverticulitis of the sigmoid, and (3) possible 
neoplasm of the sigmoid. Her course at home 
proved to be uneventful until the seventh day, 
when she passed a hard dark object during a 
bowel movement. Upon examination, which 
included laboratory analysis, this object proved 



Fig. 5. Roentgenogram of gallstone passed by patient 
Compare with Figure 4. 

to be a gallstone (Fig. 5), which measured 2.5 
by 3.5 cm. Unfortunately the actual site of the 
fistula between the gallbladder and intestinal 
tract was not demonstrated on our roentgeno- 
grams, and the patient refused to return for 
further roentgen studies. 


DISCUSSION 


Because the incidence of gallstone ileus 
is low, the possibility of its presence is 
more often than not disregarded in any one 
individual instance of intestinal obstruc- 


tion. Various authors gave the incidenc( 
intestinal obstruction due to gallstones 
ranging from 0.4 per cent to 5 per cent ol 
cases of bowel obstruction.® The importa 
of the early diagnosis of this conditioi 
to be emphasized, for without timely s 
w,ica ^ intervention the average morta 
rate is about 50 per cent. 

It is uncommon for the site of impact 
of a gallstone to be in the large bowel 1 
tMCAs of 150 cases of gallstone ileus, I 


and Summers® found that in 125 cases 
(83 per cent) the stone lodged in the 
ileum. In 88 of these cases (59 per cent of 
the total number), the site of obstruction 
was the terminal ileum, and in only 5 
cases (3.3 per cent) was the obstruction 
encountered in the colon or rectum. It is 
interesting to note that in his discussion of 
the above paper. Dr. E. Vernon Mastin 
reports a case of his own somewhat similar 
to the one herein presented. In his case a 
large gallstone became impacted in a diver- 
ticulum of the rectosigmoid region where 
there was also an associated stricture of 
the bowel. 

It is felt that in the present case the 
gallstone would have passed spontaneously 
had it not encountered the spastic narrow- 
ing of the sigmoid at the site of the divertic- 
ulum. Later, when the spasm was relieved, 
the gallstone was passed. 

While it is generally admitted that the 
recognition of gallstone ileus preoperatively 
is very infrequent, even with the aid of 
appropriate roentgenograms, in retrospect 
we feel the diagnosis might have been 
made in our case. In Figure 4 (post-evacua- 
tion), a negative shadow, which corre- 
sponds closely in size and shape to the gall- 
stone later recovered by the patient, is 
seen just proximal to the stricture in the 
sigmoid. Evidently, during the administra- 
tion of the barium enema, the stone was 
temporarily dislodged, for on one roent- 
genogram (Fig. 3) it can be seen in the 
transverse colon. The demonstration that 
the stone Avas not permanently lodged in 
the sigmoid, and the fact that the obstruc- 
tion Avas partially relieved by the enemas 
which the patient received undoubtedly 
explain why, in the course of treatment, 
the intestinal obstruction Avas neither com- 
plete nor persistent. 

SUMMARY 

1. A case of intestinal obstruction due to 
a large gallstone in the sigmoid, associated 
Avith diverticulitis of the sigmoid, is pre- 
sented. 

2. The interesting features of the case 
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are discussed and some references made to 
the literature. 

3. Emphasis is placed on the importance 
of considering gallstone impaction in the 
differential diagnosis of intestinal obstruc- 
tion, especially in elderly females who give 
a history of gallbladder disease. 

Appreciation is extended to Dr. Louis Greenwald 
of New York City for his kind permission to report 
this case. 

Irving I. Lomhoff, M.D. 

6333 Wilshire Blvd. 

Los Angeles 36, Calif. 

Jerome Dubowy, M.D. 

491 East 52d St. 

Brooklyn, N. Y. 
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SUGGESTED OUTLINE FOR THE TRAINING OF 
RADIOLOGISTS AT QUALIFIED UNITED 
STATES NAVAL HOSPITALS*! 

By WENDELL G. SCOTT, M.D4 

ST. LOUIS, MISSOURI 


PREFACE 

At the request of the Head of the Training 
Branch, Bureau of Medicine and Surgery, Navy 
Department, I was asked to prepare an outline 
for the training of naval medical officers in 
radiology that would lead to their certification 
by the American Board of Radiology. In at- 
tempting to do this, it soon became apparent 
that very few articles had been written on this 
subject, and actually, few references were 
available. 

In formulating this outline the counsel of 
radiologists who had served in the Navy was 
sought and used to make this a working basis 
for general use in the naval hospitals. During 
this survey considerable interest was expressed 
by various physicians who were preparing simi- 
lar programs of postgraduate training for the 
Army Medical Corps, for the Veterans Admin- 
istration, and for the United States Public 
Health Service. Because of the widespread 
interest, it was felt that the publication of this 
outline might be helpful to those who were 
charged with similar responsibilities and at a 
time when considerable discussion is still going 
on with respect to postgraduate training in 
radiology. It should be emphasized that this 
outline serves only as a basis for a working 
program. An effort was made to simulate as 
nearly as possible the type of training that is 
being carried on in qualified civilian hospitals 
over the country. 

INTRODUCTION 

A NY program for the training of naval 
medical officers in radiology must 
necessarily be directed toward fulfilling the 
requirements established by the American 
Board of Radiology. The program as out- 
lined below is intended to fulfill these re- 
quirements and, in addition, to do so in a 


manner that is practical within the organ- 
ization and setup of the Medical Depart- 
ment of the United States Navy. 

It is highly desirable that such a training 
program should be carried out uniformly in 
all the naval hospitals as regards subject 
matter and the chronological order and 
sequence in which it is given. In doing so, 
it makes it feasible for a medical officer 
to embark on a three-year period of training 
in radiology and still be available for trans- 
fer, although such transfers should be 
avoided if at all possible during said train- 
ing period. At the same time, it is recog- 
nized that administrative problems and the 
physical setup of the individual depart- 
ments in the various hospitals vary and that 
the proposed schedule of training must be 
adapted to meet the local conditions. Yet 
the aim should always be toward the de- 
velopment of a uniform program in the 
naval hospital designated for training in 
radiology. 

The suggested hours and time allotted 
for the various divisions of radiology are 
recommendations. In adding up the total 
hours arranged per day, the total may ex- 
ceed eight hours, but several of the assign- 
ments are overlapping and can be carried 
on simultaneously. 

It is imperative at all times that a radiol- 
ogist certified by the American Board of 
Radiology be in charge of the departments 
at the naval hospitals designated for train- 
ing in radiology. 

Definitions. The medical specialty of 
radiology includes the divisions listed be- 
low, and the American Board of Radiology 
can certify a medical officer in any of these 


t The oii!i*nioiv;''o'r '' Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 

* N's of thr contained herein are the pri\*ate ones of the writer and are not to be construed as official or reflecting 

.rrvi r 1 ' or the Xaval Sci^-ice at larce, 

onsu t.intin Radiology to the Bureau of Medicine .and Surgery, N.avy Department. 


the vicNN 

:hc 


90 


VoL. 6oj No. I 


Training of Radiologists 


91 


branches. This training program is directed 
toward qualifying medical officers in Radiol- 
ogy or Roentgenology, as it is felt that 
medical officers certified in these divisions 
will be more competent to handle the work 
that is required of radiologists in the larger 
naval hospitals. The following definitions 
were taken from the booklet. “The Ameri- 
can Board of Radiology,” 1946: 

1. Radiology is that branch of medicine which 
deals with the diagnostic and therapeutic 
application of- radiant energy, including 
roentgen rays and radium. 

2. Roeiitgenology is that branch of Radiology 
which deals with diagnostic and thera- 
peutic application of roentgen rays. 

3. Diagnostic Roentgenology is that branch 
of Radiology which deals with the diag- 
nostic application of roentgen rays. 

4. Therapeutic Radiology is that branch of 
Radiology which deals with the therapeu- 
tic application of roentgen rays and radi- 
um. 

General Requirements, Each applicant, 
for admission to the examination, is re- 
quired to present evidence that he has 
met certain general standards which are 
already required of naval medical officers. 

An applicant must also be a graduate of 
a medical school recognized by the Council 
on Medical Education and Hospitals of the 
American Medical Association. 

It is also necessary that applicants must 
have completed an internship of not less 
than one year in a hospital approved by the 
same Council. 

The American Board of Radiology fur- 
ther requires that after completion of the 
internship all applicants must receive a 
“period of special training in radiology of 
not less than three years in clinics, hos- 
pitals, and dispensaries recognized and 
approved by the American Board of Radiol- 
ogy and the Council on Medical Education 
and Hospitals of the American Medical 
Association as competent to provide a 
satisfactory training in radiology.” This 
period of specialized training shall include: 

(a) Graduate training in pathology, radiation 
physics, and radiobiology. 


A period of six months’ full-time training 
in pathologic anatomy is recommended, but 
where this is not possible to arrange the 
student, during his three-year training 
period may, by attending pathologic con- 
ferences, postmortem examinations, and 
studying removed tissues, receive adequate 
training in pathology. It is recommended 
that radiation physics be taught by a com- 
bination of didactic lectures, practical ex- 
amples, and direct clinical demonstrations. 

(b) An active residency of not less than 24 
months in a recognized and approved radi- 
ological department by the above organi- 
zations. 

(c) The examination includes the basic sciences 
of Radiology as well as the clinical aspects 
thereof. 

OUTLINE FOR THREE-YEAR TRAINING 
PERIOD IN RADIOLOGY 

The working period is based on eleven 
months’ active work each year, with the 
twelfth month being allotted for a vacation 
period. Each day’s work is based on a 
seven and a half hour working period, ex- 
clusive of time required for lunch, and is 
based on a five and a half day week. 

I. Continuous Courses During the Three-Year 

Period. 

(a) In naval hospitals, as in most civilian 
hospitals, it is impractical to spend a 
six months’ full-time training period in 
pathology. Consequently, to fill the re- 
quirements of the Board, it is essential 
that the student: 

1. Attend the clinical-pathological con- 
ferences conducted by the depart- 
ment of pathology. 

2. Attend the postmortem examinations 
conducted in the hospital. 

3. Make rounds with the staffs of the 
orthopedic and chest services at least 
once a week in order to be familiar 
with the clinical demands of these 
services and to aid them in their diag- 
nostic and treatment problems. 

4. Develop a personal contact with 
members of the department of pathol- 
ogy who will instruct him in the gross 
and microscopic examination of tis- 
sues removed at operations, biopsies. 
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and autopsies. Such training will not 
only aid the student in the interpre- 
tation of the pathologic processes as 
recorded on the roentgenogram, but 
will make him more familiar with tu- 
mor tissue. 

(b) A monthly pathologic-radiologic confer- 
ence should be held jointly by the two 
departments, at which the gross and 
microscopic specimens obtained from 
operations, biopsies, and autopsies are 
available. Roentgenograms and roent- 
genographic examinations made on these 
cases should be demonstrated and the 
roentgen diagnosis discussed, after which 
the pathologic material is presented and 
compared with the roentgen findings. 

(c) It should be mandatory for the medical 
officers undergoing training in Radiology 
to attend the meetings and clinics con- 
ducted by the Tumor Board at their re- 
spective hospitals. 

(d) Throughout the training period all 
trainees should attend the meetings of 
the local radiological society as well as 
those conducted by the radiological de- 
partments at the neighboring medical 
schools. 

2, Program for First Year: {Intern in Radiology). 

(a) Instruction in dark-room and film proc- 
essing techniques: 

(I day for 4 weeks) 

A thorough understanding and famili- 
arity with film processing techniques is 
essential for naval radiologists who may 
be called upon to set up dark rooms in 
far-away places under difficult circum- 
stances and possibly without trained 
technical assistance. Trainees should be- 
come familiar with the preparation of 
the developing and fixing solutions, with 
the proper storage of films^ and with the 
mechanical means of maintaining the 
chemical solutions at the proper temper- 
ature. 

(b) Instruction in roentgenograph ic tech- 
nique .and procedures: 

(•\ day for 10 months) 

Only from experience gained in po- 
sitioning the patients and in the actu.al 
taking of the roentgenograms can the 
trainee achieve confidence and a feeling 
of security in doing roentgenography. It 
is not the purpose to have him serve as 


a technician, but ratlier to have him 
share in the responsibility for the pro- 
duction of the general roentgen ographic 
work during the first year. Only by ac- 
tually operating the machines will he be- 
come familiar with them and learn their 
capacities and limitations. He should 
also assist in the more advanced diag- 
nostic roentgenographic procedures dur- 
ing this period. This includes experience 
in the operation of mobile diagnostic 
equipment. The importance of good 
technical work and the radiologist’s 
ability to perform it cannot be over- 
stressed. 

(c) Instruction on film interpretation: 

(Approximately 2 hours daily for it 

months) 

Trainees should attend the film read- 
ing sessions and after a few weeks should 
be assigned a certain group of roent- 
genograms for interpretation and the 
preparation of the report. This, of course 
is done under supervision and is checked 
by the radiologist. 

(d) Instruction in office procedures, in the 
film filing system, and in the mainte- 
nance of the pathologic cross-file of 
roentgen reports: 

During this first year, the trainee 
should be instructed in the film filing 
system and in the maintenance of the 
pathologic cross-file of roentgen reports. 
The latter is important because every 
naval hospital must maintain such a 
cross-file. It is one of the requirements 
for certification for residency training in 
radiology by the American Medical As- 
sociation. 

(e) Lecture course and demonstrations in 
radiation physics: 

(Minimum of 16 one-hour lectures 
and demonstrations) 

This course can be conducted in one 
of three ways: 

(A) By having the local Consultant in 
Radiology arrange for the trainees 
to attend the course on Radiation 
Physics that is given in the depart- 
ment of radiology at a nearby medi- 
cal school. 

(B) By having the Chief of the Depart- 
ment of Radiology at the naval 
hospital hold a seminar each week 
for the trainees and systematically 
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going through each chapter in one of 
the standard textbooks on this sub- 
ject. 

(C) A third and perhaps the best inetliod 
of conducting a course in radiation 
physics is one suggested by Dr. 
John D. Camp, Chairman of the 
Commission on Education of the 
American College of Radiology. He 
Iras suggested that the Bureau of 
Medicine and Surgery could assem- 
ble the necessary naval and civilian 
instructors for this course at some 
central hospital (Brooklyn or Beth- 
esda) and order their residents in 
radiology for temporary duty for 
such a course of whatever duration 
would seem indicated. Since the 
training program is of a three-year 
period, only the third-year men 
would be in attendance at the same 
time, and in this way, the instruc- 
tion course could be carried on 
without handicapping the routine 
clinical work in the department. 
Such a course would provide a more 
uniform basis of instruction given 
by the best specialists in this field. 
This course could be considered as a 
final and graduate review of radia- 
tion physics and would necessarily 
be amplified by local instruction as 
indicated above in “A” and “B,” 

3. Ptogram jor Second Year: {Assistant Resident 
m Radiology). 

(a) Instruction in diagnostic roentgenology 
of the gastrointestinal tract. 

(Each morning for 11 months) 

With the background of basic training 
gained during the first year, the trainee 
should now be allowed to concentrate a 
large part of his energies in perfecting his 
skill and knowledge of gastrointestinal 
roentgenology. This field is one of the 
most difficult to master but one of the 
most important. Gastrointestinal ex- 
aminations form a large part of the work 
done in the radiological departments of 
naval hospitals and must be done with a 
high degree of accuracy, as results can 
greatly influence the career of military 
personnel. 

(b) Instruction in roentgenological examina- 
tion of the urinary tract. 


(To be worked in with morning gas- 
trointestinal examinations. Intravenous 
urological examinations may be sched- 
uled for convenient times) 

Throughout the year the trainee 
should conduct the intravenous uro- 
graphic examinations under the super- 
vision of the radiologist. Instruction 
should include indications, contraindi- 
cations, precautions to be exercised in 
this examination, and the technique of 
injection. The trainee should make the 
preliminary interpretation of the films 
and prepare the final report after consul- 
tation with the radiologist. When prac- 
tical, the trainee should be present dur- 
ing most of the retrograde urographic 
examinations to become familiar with 
this procedure as well as cystograms and 
urethrograms. 

(c) Instruction in special roentgenographic 
procedures. 

fAs scheduled in the Department of 
Radiology) 

It is realized that instruction and mas- 
tery of the following roentgenographic 
procedures cannot be confined to just 
the second year. This work, obviously, 
must be started in the first year and 
developed throughout the three-year 
period; but special effort should be made 
to see that the trainee becomes familiar 
with these various techniques and 
thoroughly understands them. It is 
probable that instruction in several of 
the techniques can be gained only in 
civilian hospitals, and it is one of the 
duties of the Consultants in Radiology 
to see that the trainees in the naval hos- 
pitals obtain instructions in these meth- 
ods; 

I. Spinal myelography 

а. Pneumoencephalography and pneu- 
moventriculography 

3. Bronchography 

4. Body section roentgenography 

5. Roentgen kymography of the heart 

б. Visualization of the heart and great 
vessels by the use of contrast media 

7. Catheterization of the heart and 
venous system (in certain institu- 
tions, only) 

8. Exploration of sinus tracts and fistu- 
lae Avith opaque materials 
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(d) Film interpretation. 

(Approximately 2 hours daily for ii 
months) 

During the second year the trainee 
should be given more responsibility 
both in quantity and in the range of 
roentgenograms for interpretation. This 
should still be guided and supervised. 

(e) Introduction to superficial and deep 
roentgen therapy and radium therapy. 

(Approximately one hour daily for ii 
months) 

Beginning the second year, the trainee 
should be introduced to superficial and 
deep roentgen therapy by attendance 
for at least one hour during the routine 
period of superficial and deep roentgen 
therapy as well as an opportunity of ob- 
serving what radium therapy may be 
carried on at that particular hospital. 
During this period he should examine 
the patients undergoing treatment with 
the radiologist, observe their response to 
treatment, and see them at the follow-up 
examination. He should also become 
familiar with the operation of the ther- 
apy machines and the standard tech- 
niques tliat are used. He can profit by 
reading the standard reference books on 
radiation therapy. 

4. 'Program for Third Year: {Resident in Radi- 
ology). 

(Approximately 2 hours daily for ii 
months) 

During tlie third year the trainee 
should be considered as Resident in 
Radiology and, consequently, should be 
given considerable responsibility in diag- 
nostic roentgenology and in the general 
operation of the department. During 
this year the main effort in teaching 
should be concentrated on roentgen and 
radium tlierapy. 

(a) Film interpretation: 

(Approximately 2 hours daily for ii 
montlis) 

During the third year the trainee 
should be given considerable respon- 
sibility in the interpretation of roent- 
genograms and in the preparation of the 
reports. He should also be allowed con- 
siderable freedom in directing the ac- 


tivities and assignments of the intern 
and assistant resident in radiology. 

(b) Lecture course and demonstrations in 
radiation physics: 

(Minimum of 16 one-hour lectures and 
demonstrations) 

It is felt that the Resident should re- 
peat this course and, at the same time, 
should take an active part in the prepa- 
ration of several of the lectures and 
demonstrations. 

(c) Advanced instruction in superficial and 
deep roentgen and radium therapy: 

(^ day for ii months) 

It is during the third year that the 
trainee should concentrate on learning 
radiation therapy because he has grasped 
the fundamentals of radiation physics 
and has had one year of limited experi- 
ence in therapy. He now should see the 
new patients in consultation with the 
radiologist, outline the course of treat- 
ment, and actually carry out the treat- 
ments on a group of patients. 

In most instances, the variety and 
quantity of radiation therapy are some- 
what limited in all but a few of the naval 
hospitals, and for this reason the third 
year is the most desirable period for the 
trainee to obtain a year’s training in a 
department of radiology in a civilian 
hospital. In this way he will have not 
only greater opportunities to see more 
patients undergoing radiation treat- 
ments, but also an opportunity to ob- 
serve and participate in the many spe- 
cialized roentgenographic examinations 
and procedures that are less frequently 
done in naval hospitals. These same 
facts apply to radium therapy. He 
should see or perform at least ten ra- 
dium applications for cancer of the cer- 
vix uteri. 

The trainee must be instructed in the 
use of radioactive isotopes as used in 
radiation therapy and have a working 
knowledge of their application as “trac- 
ers.” It is further desirable that the 
trainees as well as tlie radiologists in the 
Navj" make application for one or more 
of the various courses that are offered by 
the Navy Department in the use and 
hazards of radioactive materials. 
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(d) ^Preparation of a manuscript for publi- 
cation : 

The first year the medical officer 
starts his training in radiology, he should 
be informed tit at he is expected to pre- 
pare a paper for publication on some 
subject in radiology, preferably the re- 
sults of some investigative work. The 
subject matter and work should be 
guided and supervised by the radiologist 
or undertaken with him on a joint basis. 

DUTIES OF THE RESERVE CONSULTANTS IN 
RADIOLOGY ASSIGNED TO NAVAL 
HOSPITALS 

These officers are to act as consultants in 
developing, strengthening, and promoting 
the department of radiology in that hos- 
pital. They must work closely with the 
radiologist assigned to the hospital and 
with the commanding officer. 

The success of the resident training pro- 
gram in radiology in naval hospitals is 
contingent upon finding qualified radiolo- 
gists who are competent and trained in the 
teaching of radiology. This is a difficult 
problem because naval medical officers are 
not trained in the same manner as radiol- 
ogists in teaching institutions. Therefore, 
the real duties of the civilian Consultants 
will be to supplement this deficiency and 
bring to the naval hospital the advantages 
of their teaching experience. 

There should be no limit to the number 
of civilian Consultants in Radiology to any 
qualified naval hospital. The number 
should depend on the needs and require- 
ments of that particular naval hospital. 


Only by the assignment of sufficient Con- 
sultants can the teaching program be 
comparative to that achieved by university 
departments of radiology. 

Specifically, the duties of the Consultants 
may include such items as the following: 

1. Assist in the development and continued 
maintenance of an acceptable cross-file of 
the diagnostic roentgen reports. 

2. Assist in the training program of the resident 
staff along the lines outlined in the preceding 
report, and help in maintaining a continuity 
of the program during the transfers of the 
chiefs of the department of radiology. 

3. Make arrangements to supplement the 
teaching of the resident staff to fulfill the 
requirements of the American Board of 
Radiology in the courses, clinics, and semi- 
nars that are conducted in the radiological 
departments of the local civilian hospitals 
and medical schools. The Consultant can be 
especially helpful in arranging for the resi- 
dent staff to attend courses in radiation phys- 
ics, superficial and deep roentgen therapy, ra- 
dium therapy, and in the clinical-patho- 
logical conferences. 

4. The Consultant can also be extremely help- 
ful in seeing that the radiological work is 
conducted and maintained at a high stand- 
ard of professional efficiency and accuracy. 
He can also be helpful in an advisory ca- 
pacity in the selection of equipment and in 
the maintenance of that equipment. If pos- 
sible, he should be present at the radiologi- 
cal-pathological conferences and can often 
supplement them by bringing interesting 
roentgenograms and pathological speci- 
mens from his own collection. 

510 South Kingshighway Blvd. 

St. Louis 10, Mo. 
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TRIBUTE TO WILHELM CONRAD RONTGEN* 

fly GONZALO ESGUERRA GOMEZt 
Professor of Radiology at the School of Medicine 
BOGOTA, COLOMBIA, SOUTH AMERICA 


W E, the American specialists in roent- 
genology and curietherapy, have met 
today for the purpose of paying tribute to 
the discoverer of the roentgen ray and to 
recollect the important progress that has 
been made by this science and the benefits 
which humanity has derived from it during 
the fifty years that have elapsed since that 
historical eighth of November, 1895. 

The President of this Congress has de- 
cided that a member of the Colombian 
delegation be selected for paying this trib- 
ute tonight to the name and work of 
Rdntgen, and also to record the influence 
which his discovery has had on 20th cen- 
tury medicine — a grave charge which I 
have accepted with devotion and pride not 
with the intention of relating to you the 
life of Wilhelm Conrad Rontgen or the 
details of his discovery, or his well known 
scientific work in the field of physics, be- 
cause you already know all these better 
than I do; you have studied them pro- 
foundly and your disciples have learned 
them all from your lips. My only desire is 
to describe graphically some of the out- 
standing characteristics of his clearly de- 
fined personality as a man and as a scien- 
tist, so that they may serve us as a guide 
and as an example in our every day tasks. 

And I also hope that we can find time to 
meditate for a moment upon the contribu- 
tion which roentgenology has made to the 
medicine of our century and upon that 
which it promises to do in the future in 
diagnosis and treatment. 

On recalling that memorable meeting, 
lield on January 23, 1896, of the Medical- 
Physical Society of Wurzburg, whose fif- 
tieth anniversary we have just celebrated, 
this question comes to our lips: 

Why are the rays which were discovered 


by Rontgen called today x-rays, when the 
unanimous and enthusiastic approval given 
at that time to the proposal of Professor 
Kolliker was that they be named roentgen 
rays ? 

I frequently evoke the details of the 
meeting held in January, 1896, because, for 
Rontgen and for the town of Wurzburg as 
well, those were undoubtedly the most 
exciting hours that followed the unforget- 
table evening of his discovery. I am think- 
ing of the smallness of the great lecture hall 
for accommodating the scientists, country- 
men and friends of Rontgen who gathered 
hurriedly to see for themselves the mar- 
vellous discovery which, for two months, 
had moved Europe and America on account 
of its amazing novelty. 

We who have witnessed the birth of the 
atomic bomb can imagine how Rontgen 's 
rays must have confused and aroused the 
imagination of the men of that time. Not 
only was the discovery of the rays not in- 
ferior to that of the bomb, but it was 
created by only one mind, and in search 
of some ray of hope for relieving humanity 
of the terrible diseases that afflicted it. 
What a difference from this other inven- 
tion, the object of anxiety and anguish due 
to the destruction it may cause in the future 
to humanity — our humanity that is so fond 
of sowing hatred and destruction among 
those who should be brothers, companions 
and collaborators ! 

Silence reigned in the room during that 
August assembly, when, after Rontgen ’s 
simple but glorious explanation. Professor 
Kolliker went forward to have his hand 
roentgenographed for the first time, and 
then that numerous and select audience 
burst out with a murmur of restrained ad- 
miration on seeing the bones of the hand 


* AiUlressdclivered on Tuesday evening, November zo, 1946, at a Solemn Session in commemoration of the discovery of the roentgen 
r.nys, at the Second Inter-.American Congress of Radiology held in Havana, Cuba, November I’j-zz, 1946. 
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photographed on the plate. And the words 
with which Professor KdlUker ended his 
dissertation were nothing but the reflection 
of a unanimous sentiment of praise and 
gratitude to him who so modest!)' gave to 
the world the result of liis discovery — 
roentgen rays. This is what the whole gath- 
ering requested as an immortal name for 
these radiations. 

What happened then, I ask, to prevent 
the scientific world, fift)' years later from 
continuing to call these radiations roent- 
gen rays? The answer is — the modesty of 
the discoverer. His inborn modesty led him, 
in fact, on ever)' occasion on which he 
presented a communication or gave a 
conference, to call them x-rays. And as his 
work was and still is the basis and unyield- 
ing foundation of them, he himself suc- 
ceeded, contrar)' to the desires of the whole 
world, in causing his name to be forgotten 
in connection with the rays which, in spite 
of their well known characteristics, are at 
present usually called x-rays. 

But furthermore I find that this x, sym- 
bol of the unknown, attracted greatly the 
attention of the whole world, as the mar- 
vellous and surprising properties of the 
rays called for a name capable of conveying 
to the mind the idea of the unreal and the 
supernatural. It is believed today that, due 
to their unknown characteristics, it was 
natural that Rontgen should call them 
x-rays. And it is precisel)' necessary that an 
explanation be made in this respect. It 
would be sufficient to read his three original 
communications in order to be convinced 
that the discoverer was in no doubt at all 
about the nature of the rays. He supposed 
and demonstrated that they had to do with 
certain radiations having properties similar 
to those of light; and on applying the x 
he did nothing more than fix, by means of a 
letter, the name of an unknown radiation 
when stating the equation, but of an equiv- 
alent well known to him when solving it. 
Let us listen to his own words. 

There must be some relation between the new 
radiations or Rays and the radiations or rays of 
the sun. At least this is indicated by the forma- 


tion of shadows, the fluorescent properties, and 
the chemical effects which are common to both 
radiations. 

To Rontgen, those radiations were, from 
that time, what they are now: a form of 
light. 

Rontgen ’s name still prevails among 
many scientists for designating the science 
of x-ra)'s and, for this reason, many socie- 
ties are called roentgenological societies. 
But as that science became enriched later 
with another and also unforgettable dis- 
covery — radium — its combination has been 
called Radiology. In truth we should speak 
of roentgenology and curietherapy for 
indicating these two branches of medicine 
created by the discoveries of Rontgen and 
Pierre and Marie Curie. Unfortunately as 
there is no generic name which includes 
both without disregard to their discoverers, 
that of radiology has been adopted for the 
sake of conciseness. And what better proof 
is there than that of attending the Second 
Inter-American Congress of Radiology? 
Does it not seem more fitting to you that 
from now on Ave call these meetings The 
In ter- American Meetings of Roentgenology 
and Curietherapy ? In this manner we should 
honor their discoverers and prevent the 
very general denomination of Radiology 
from being interpreted by the ignorant as 
being the science of all luminous radiations, 
from the light of x-rays and of radium to 
that of the hertzian waves. 

It is impossible to dispense Avith that so 
suggestive and renowned “x,” and if Ave 
are unable to forget that marvellous metal 
“radium” I ask you that, at least, the 
societies, assemblies and professorships en- 
gaged therein, bear the names of their 
discoverers. We should no longer encounter 
difficulties for so doing, as only the modesty 
of Rontgen and the Curies Avas able to 
prev:ent it. 

We find proof of Rontgen’s modesty all 
through the history of his life, before and 
after the discovery. Who does not remem- 
ber that, Avhen honored by the king of 
Bavaria Avith a decoration and the title 
of Noble for himself and his descendants. 
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he rejected that title, which any other 
would have accepted eagerly. And on 
reading his first communication “On a New 
Kind of Ray” does one not perceive the 
modest man from beginning to end? 

Modesty in dress, in attitude, in scien- 
tific communications. Modesty in rejecting 
the most highly merited honors. And 
modesty in feeling, in thought and in deed. 
Therein lie the reasons for the exaltation 
of Rontgen in the eyes of his contemporar- 
ies and of posterity. The greatness of a 
man of science runs parallel to his mod- 
esty. If this latter is wanting there is no 
risk in affirming that the scientific great- 
ness is only apparent and will crumble 
easily with the passing of time. 

A taste for art and comfort in living was 
acquired by Rontgen even when he was 
small, as at his home in Holland he could 
breathe just such an atmosphere surrounded 
by true works of art originating from his an- 
cestors. In 1866, when he entered the 
Technical School of Utrecht for the study 
of algebra, geometry, physics and chem- 
istry, he was only seventeen years of age. 
It was the period in which he was in the 
habit of enjoying the country on horseback 
and skating, and by making long and fre- 
quent trips to the surroundings of the city. 
And it was there that he made the friend- 
ship of a companion whom he liked and 
admired, not only because of his true and 
loyal friendship, but also because of his 
great talent as a draftsman. This admira- 
tion must have been very great, for Rdnt- 
gen had no special ability for painting or 
drawing. It was for this reason that one 
day when his companion was giving the 
final touches to the admirable and acri- 
monious caricature which he had made on 
the screen of the chimney in the classroom 
and representing one of the least loved and 
most feared of the teachers, Rontgen was 
enraptured as he admired it. His friend had 
time to retire from the room, after finishing 
what he considered a work of art, and the 
arrival of the teacher, the object of the 
caricature, with difficulty shook Rontgen 
out of his absorption. And no warnings. 


punishments or threats of more severe 
punishments sufficed to make him reveal 
the name of the author of what the person 
featured considered to be an unpardonable 
offense. How can we fail to admire in 
Rontgen ’s personality that firmness of char- 
acter which he possessed from his early 
days and preserved all through his life? 
Expulsion from the school meant a definite 
end to his studies, but he preferred to face 
that with resignation and strength rather 
than break the rules of gentlemanliness or 
to impair, even in the most insignificant 
degree, his vigorous and arrogant person- 
ality. Such a noble though youthful charac- 
teristic should not be forgotten, because it 
serves to explain many of his actions in 
later life. And his firmness of character had 
to be on a par with a well tried honesty. 
Each and every one of his scientific com- 
munications abounds with honesty. When 
reading these communications, one cannot 
imagine, even for a moment, that there is 
the slightest dissimulation from the real 
truth. What a contrast they make with 
those of so many and so well known pseudo- 
scientists whose experiences and discover- 
ies can be realized on paper only by them- 
selves. As they are lacking in honesty 
they skip a link in the chain of experimen- 
tation for the purpose of obtaining obvious 
results, inasmuch as other investigators 
have never been able to corroborate them. 

And let us also remember that letter 
written to Mrs. Boveri the wife of his 
great and life-long friend. After explaining 
to her that within fifteen days, and in ac- 
cordance with a disposition of the German 
government, he would have to change the 
money he had in Italy and America for 
government bonds, and although being in a 
position to keep those funds without any- 
one knowing, he ends by saying, with the 
greatest simplicity, that he went to look 
for the employee in charge of the corre- 
sponding department in order to inform him 
that within eight days he would make the 
change, and adds: “I had great difficulty 
in convincing him that I had no intention 
to defraud the state.” Neither could the 
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employee understand such honesty, nor 
could Rontgen think for a moment of not 
fulfilling an obligation towards his own 
conscience and his country. 

Honesty and firmness of character should 
be congenital qualities of man. A beautiful 
utopia which we most certainly shall not 
see converted into a reality in the present 
century and perhaps not in the forthcoming 
ones. Those who possess it will continue to 
be select individuals and will be the pride 
of their race and title. 

On December 28, 1895, Rontgen de- 
livered what he called a “Preliminary 
Communication on a New Kind of Rays.” 
It contains ten pages in which are recorded 
seventeen experimental facts on the rays 
discovered by him fifty days before. One 
does not know what to admire more: the 
unlimited capacity of a work which he 
executed, without interruption, during 
fifty days and nights, as his pauses for food 
and sleep were insignificant; or the privi- 
leged intelligence and exceptional gift of 
observation which permitted him to estab- 
lish new and fundamental scientific facts 
which have preserved their reality and are 
today as positive as they were fifty years 
ago. 

Untiring steadiness, privileged intelli- 
gence, a gift of observation and excessive 
love of work, combined with learning in the 
field of physics which was unusual to that 
period, had to make a real sage of Rontgen. 
But not even these intellectual conditions, 
nor those inflexible moral principles of 
which I have spoken, sufficed to make 
Rontgen the discoverer of the x-rays. It 
was necessary tor him to have, in addition, 
that intangible and, to my way of thinking, 
supernatural something which has always 
been an exclusive privilege of a very few, 
and which we call “genius.” Rontgen, in 
order to make such a prodigious discovery 
had to be, as he actually was, genius. 

And since he was a genius, can we accept 
his discovery as being the result of mere 
accident? By no means. It Avas the culmi- 
nation of a series of studies and investiga- 
tions carried out by Rontgen and also by 


other scientists previously. From the year 
600 B.C., in which Tales of Mileto discov- 
ered the first phenomenon of electricity on 
rubbing a piece of amber, till the discovery 
of the roentgen ray, we find an innumerable 
number of investigators Avho, step by step, 
caused science to advance in the field of 
electricity. 

William Gilbert, who lived from 1540 
to 1603, can be considered as the father 
of electricity. He discovered terrestrial 
magnetism and used, for the first time, 
the term “electricity,” from the Greek word 
for amber. 

From 1602 to 1691, Torricelli, von Guer- 
icke, Schott and Boyle succeeded in form- 
ing a vacuum in closed receptables, and 
studied some of the phenomena that took 
place there. Newton, Hawksbee, Gray and 
DuFay, from 1643 to 1739 were already 
working with machines producing elec- 
tricity; they studied the sparks and the 
conduction of electricity by means of metal 
Avires, and they marked two kinds of elec- 
tricity: the vitreous and the resinous. The 
Abbe Nollet, Franklin, Galvani, Volta, 
Oerstedt, Ampere, Ohm and Faraday, be- 
tween 1700 and 1867, produced electrical 
and luminous phenomena in the inside of 
tubes filled with thin air, studied atmos- 
pherical electricity, observed the muscular 
reactions in a frog when subjected to elec- 
tric current, discovered dry cells, demon- 
strated the variation of the magnetic needle 
by electricity and the laws that governed 
it, pointed out electrostatic induction, and 
completed the studies on electrical dis- 
charges in vacuo. And finally. Hertz, 
Geissler, Hittorf and Crookes, tOAvards the 
end of the last century amplified and per- 
fected both the electrical and the luminous 
phenomena observed in the tubes Avhen 
subjected to electrical currents, Avhich 
opened the Avay to Rontgen for the dis- 
covery of the x-rays Avhich Avere potential 
in previous discoveries. 

And noAv let us consider for a moment 
the contributions Avhich roentgen rays have 
made to medicine in the field of diagnosis 
and treatment. 
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We have almost forgotten the incidents 
tliat occurred so frequently at the great 
medical consultations held during the latter 
part of the last century. The vehemence of 
every clinician in defense of his viewpoints 
was such that he seemed more as if he were 
attending a scientific duel than being in the 
presence of scientific men seeking the wel- 
fare of their patients. The refined observa- 
tion, the profound clinical experience and 
the gift of analysis and synthesis of the 
physicians of that time were much greater 
than we can imagine. But, unfortunately, 
there was no way, in many instances, of 
knowing which of the varied opinions was 
the right one. Very often the discussions 
continued on after the death of the patient. 
The calmness that reigns today in all medi- 
cal consultations and the minimum vehe- 
mence in opinions are due solely to the 
fact that the laboratory and the roentgen 
ray, but chiefly the latter, contribute so 
many positive and certain proofs that they 
eliminate all impassioned discussions. The 
clinic has been, and will continue to be in 
the future, the basis and the support of 
medical studies. But roentgen rays have 
given so much and such valuable service, 
that no one would think of dispensing with 
a roentgenographic examination as a com- 
plement to a clinical study. Just as we 
would not think of using today the vehicles 
of the latter half of the last century, be- 
cause what was then protective sluggish- 
ness is now discordant to the age in which 
we live, so also it would be out of place to 
use the same slow clinical methods of those 
times for a diagnosis, even though it be 
precise. 

It is sufficient to mention the different 
branches of medicine in order to appreciate 
the priceless help that roentgen rays are 
giving to clinical diagnosis today. 

Permit me to mention some of the roent- 
genographic examinations made, and some 
of the facts relating to them, which I think 
slrould not be forgotten. 

Orthopedics has attained its present 
stage thanks to roentgenography. 

Examination of the digestive organs has 


not only facilitated a study of the structure 
of mucosa but it provides for a diagnosis 
which a microscopical examination is un- 
able to prove. The same occurs in the case 
of incipient gastric cancer which Guttman 
has taught us to discover roentgenograph- 
ically, and which this Congress is studying 
as one of its main subjects. 

In a roentgenographic study of the uri- 
nary system we have learned physiological 
rudiments that were unknown before, such 
as the paralyzation of the functions of a 
kidney in certain cases of calculous obstruc- 
tions of the ureter by which means Nature 
very wisely forestalls the formation of 
hydronephrosis. 

And the eyes of the scientific world can 
contemplate all the improvements attained 
in the diagnosis of the injuries to the nerv- 
ous system, the heart, the veins, the ar- 
teries, the joints, and so forth, whether 
ordinary methods are employed or whether 
on occasions biopsies are sought. 

And in the study of the thorax for the 
diagnosis of pleuropulmonary diseases, I 
should like to refer to the work of a Latin- 
American, my dear friend and colleague, 
Manuel D’Abreu. Ten years ago roentgen 
photography, or abreuography, as we 
should call it, was endeavoring, with great 
difficulty, to find a way into the field of 
science. The tenacity and energy of Manuel 
D’Abreu were necessary for convincing the 
hygienists, little by little, what a collective 
examination meant, in low cost, in tuber- 
culosis case finding in large masses of 
people. Then came the struggle; and to- 
day, when we should acknowledge the 
friend and scientist as the one responsible 
for the introduction of the method, one 
only hears of modifications, innovations, 
reforms and improvements effected in a 
process of examination considered as anti- 
quated and given to the world by enchant- 
ment. As this Congress is considering 
roentgen photography as one of its principal 
themes, I have thought it fair and natural 
that we pay to our esteemed friend Manuel 
D’Abreu the well deserved tribute of our 
admiration. 
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And as I refer now to what has been 
attained with roentgen rays in the field of 
therapeutics, I should like to deal, with 
special emphasis, not on so many and so 
varied conditions which radiations cure or 
improve, but solely on the importance of 
therapeutics in cancer and inflammatory 
diseases. In the case of the fonner, because, 
in spite of the great and clearly accepted 
success achieved in this field I do not think 
that either roentgen therapy, curietherapy 
or surgery is the method which will, in the 
future, put an end to cancer; in the case ot 
the latter, because the way in which roent- 
gen rays work in cases of infection is ex- 
actly the foundation on which, within a 
few years, the treatment and cure of dis- 
eases will be based. 

Until we know the exact cause of the 
cellular disturbance known as cancer, while 
we have to be attacking cellular insurrec- 
tions appearing in any part of our organ- 
ism, without the certainty that this dis- 
sociative element has not sent out an 
exciting agent to some other distant part 
to provoke a more serious insurrection than 
the first, we shall never control cancer. We 
cannot accept as the goal of therapeutics 
the mere presentation of more or less high 
percentages of healings and survivals in 
cases which, had it not been for the treat- 
ment, would have been fatal in a short 
time. The cause of cancer must be found, 
as it will be — even though it takes a long 
time — and when this happens, the element 
or process which will put an end to so 
dreadful a scourge will come to light.^ In 
the meantime roentgen and curie therapists 
and surgeons must feel proud of having 
cured or alleviated thousands of cancerous 
patients who, without their help, would 
have had no hope of consolation. Let us 
forge ahead in the perfection of technique 
and methods for these treatments, because 
in this way we shall improve on actual 
results, but let us not be deluded into 
thinking that radiation and surgery are 
the weapons with which we can finally con- 
quer cancer. As cures are far more frequent 
in incipient cases, let us continue to impress 


upon the public the necessity of undergoing 
treatment quickly, as thus their probabili- 
ties of cure will be greatly increased. 

There is great scientific pessimism and a 
desire for excellence in what I have just 
expounded, but in no way is it a reason for 
discouragement on the part of the victims 
of cancer because cures are increasing daily 
as patients seek specialists more quickly. 
We can hardly ask more from a therapist 
who is struggling against an enemy of whose 
origin he is completely ignorant. 

Although roentgen rays have no direct 
action on bacteria, such magnificent results 
have been obtained in the treatment of 
many inflammatory cases of bacterial ori- 
gin, that several investigators, led by 
Heidenhain and Fried devoted their atten- 
tion to a careful study of the action of 
roentgen rays on persons irradiated for dif- 
ferent illnesses such as sinusitis, mastoidi- 
tis, and furunculosis, which have reacted 
favorably to irradiation. It has been possi- 
ble to demonstrate that its entire mechani- 
cal action was limited to the improve- 
ment and increase of the natural defenses 
against infection. Roentgen rays, adminis- 
tered in small doses, destroy the most 
vulnerable leukocytic elements which 
gather in great numbers in the infected 
part, and thus they liberate the antibodies 
which they carry for the struggle. But as 
the attacking elements die the organism 
sends out new troops of white cells to re- 
place the preceding ones, and finally the 
moment arrives when the attack is held 
and the infection defeated. This therapy, 
as shown by Wintz, prormkes an impact in 
the human body similar in its humoral 
symptomatology to that produced by for- 
eign substances such as proteins, colloids, 
and so forth. As in the case of every im- 
pact, it produces a sudden change in the 
colloidal equilibrium of the plasma and is 
revealed by constant humoral phenomena 
demonstrated b)' Wintz in irradiated indi- 
viduals. There are modifications of the 
hydrogen ion concentration, delay in the 
period of coagulation, leukopenia, drop in 
blood pressure, hyperglycemia, hypervago- 
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tonia, and so forth. But as it has to do 
with an impact caused by the very sub- 
stances of the organism under treatment, 
it is evident that its therapeutic effect 
must be better, more effective, and subject 
to less surprises than if produced by ele- 
ments that are foreign to the human body. 
But the effect of roentgen therapy in in- 
flammatory cases also explains its results. 
Sometimes the cure takes place rapidly; 
on other occasions it is slow; sometimes its 
effect is limited to a temporary relief for the 
patient; and when administered in small 
doses it is never harmful to the organism. 
It is logical that it should be so, inasmuch 
as all that we do is to activate the natural 
defenses of each of the persons irradiated. 
The great individual reactions which we 
find in them will cause the improvement 
in the patients to be more or less rapid and 
complete. 

The day when therapeutics will be re- 
stricted, as is roentgen therapy to inflam- 
matory diseases, to seek the natural health 
of which Carrel speaks, thus increasing the 
natural defenses of man, and to struggle 
against the few diseases which may present 
themselves in organisms previously well 
defended, the opinions of humanity on 
life and disease will be changed completely. 

We have often quoted the following prov- 
idential words of Alexis Carrel, and with 
which I am in absolute accord. Listen to 
them : 

As we know, there are two kinds of health — 
natural and artificial. We covet natural health 
which comes from tlie resistance of the tissues 
to infectious and degenerative diseases, from 
the equilibrium of the nervous system. And 
not the artificial health which depends on 
nourishing diets, serums, endocrinous products, 
vitamins, periodical medical examinations, and 
on expensive medical protection, hospitals and 
nurses. Man ought to have been created in such 
a way as not to be in need of these cares. 
Medicine will have attained its greatest triumph 
when it discovers tlie manner of ignoring sick- 
ness, fatigue and fear. We should give to 
humanity liberty and happiness resulting from 
the perfection of organic and mental activities. 


On reading the interesting account which 
Lieutenant Colonel Lewis E. Etter gives 
of his visit to the Roentgen Laboratory, in 
Wurzburg, after World War II, I have ex- 
perienced an intense emotion. Two hun- 
dred and forty thousand incendiary bombs 
were hurled on Wurzburg on March 16, 
1945. The greater part of the city was 
destroyed but, by nothing less than a 
miracle, almost the whole of the Institute 
of Physics and that commemorative plate, 
which says, in translation, “In this house, 
in the year 1 895, W. C. Rontgen discovered 
the rays which were named after him,” 
remained intact, whereas the Institute of 
Anatomy and other neighboring buildings 
were completely destroyed. This amazing 
fact convinces us very clearly that Rontgen 
and his work are above the hatred and the 
struggles which present themselves period- 
ically between nations. 

In the same way, this is being shown by 
the members of the second Inter-American 
Congress of Radiology in this tribute. A 
group of men of science, appertaining to 
the United Nations, on meeting here today, 
and who have just ended their struggle 
against Nazi Germany, have thought it 
fit to pay tribute to science represented in 
a genius born in the very Germany which 
they have just fought. 

Just as Rontgen must have suffered in 
the other world on seeing the sad and er- 
roneous route which his native land had 
taken in, what was at that time, recent 
years, today he must feel pride on seeing 
that in this noble and cordial city of Ha- 
vana, many of his disciples and admirers 
have met to seek the same ideals which he 
sought during his life. 

Havana has always been a center of 
science and medical investigation, not 
only in the field of radiology, but also in all 
branches of medicine. It is enough, for 
today, to quote as illustrious examples of 
those who continue to carry on his work, 
the names of some notable Cuban investi- 
gators now dead. 

Years before the eminent figure of 
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President Grau San Martin was known as 
a leader, and before he was admired by the 
political world, we, the doctors of America, 
recognized in him the perfect physiologist, 
the careful investigator and the famous 
teacher whose teachings had already crossed 
the borders of the country. 

And in Dr. Pedro L. Farinas, the es- 
teemed President of this Congress, we see 
the man of science who, like Rontgen, has 
converted modesty into his most sublime 
virtue. 

As Americans, let us seek the scientific 


union of all the radiologists in the world, 
and remembering Rontgen and his work, 
let us do all that we can to combine the 
Third Inter-American Congress of Roent- 
genology and Curietherapy, which will take 
place in 1949, with the Sixth World Con- 
gress, so that we may meet again frater- 
nally, and under the protection and guid- 
ance of ideals similar to those of the radiol- 
ogists of five continents. 

My dear companions: let us pray that 
the science of Roentgenology will continue 
to be, as a science, the goal of our lives. 
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THE ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


j "'HE Forty-ninth Annual Meeting of 
the American Roentgen Ray Society is 
to be held at tlie Palmer House, Chicago, 
Illinois, September 14-17, 1948. The selec- 
tion of the Palmer House as a meeting 
place is an excellent one as' the hotel facili- 
ties are, as all the members of the Society 
know, ample to house the Scientific and 
Technical Exhibits, and the rooms that are 
available for the Scientific Sessions and the 
Instruction Courses cannot be surpassed. 
The Society returns to Chicago with very 
pleasant memories of the Joint Meeting 
with the Radiological Society of North 
America which was held in Chicago in 
September of 1944. 

The program which has been arranged 
by the Chairman of the Program Commit- 
tee, President Elect Reynolds and his 
committee should make an especial appeal 
to all those attending the meeting. The 
Program Committee has endeavored to 
restrict somewhat the number of papers 
that are being given in order that more 
general discussion of the papers may be 
had. 

Particular attention is called to the splen- 
did round table discussions and symposiums 
that have been arranged, as well as to the 
group of instructive general papers. 

The Preliminary Program of the meeting 
is given elsewhere in this issue of the Jour- 
nal and it is urged that these pages be read 
carefully. It can readily be seen that the 
Program Committee has enlisted the serv- 
ices of some of the leading medical men 
internists, surgeons, pathologists and radiol- 
ogists — and the symposium dealing with 
radiobiology in its relation to radiology is 
unsurpassed not only in the timeliness of the 


discussion of such an important subject, 
but the participants in the program are 
outstanding in their respective fields. 

The Caldwell Lecture — this year on 
Wednesday evening — will be given by Dr. 
B. R. Kirklin, Chief of the Section of Roent- 
genology, Mayo Clinic; Director of the 
Division of Radiology and Professor of 
Radiology, Mayo Foundation Graduate 
School, University of Minnesota, Roches- 
ter, Minnesota. Dr. Kirklin needs no intro- 
duction to the medical or radiological world. 
The topic which Dr. Kirklin has chosen — 
“Graduate Education in Roentgenology” 
— is of great importance to the medical 
profession and there is no one who is better 
equipped to discuss this phase of roentgen- 
ology, 

The Instruction Courses this year are 
under the directorship of Dr. Harry M. 
Weber. These courses are always an im- 
portant feature of the annual meetings and 
the splendid courses which have been ar- 
ranged by Dr. Weber are published else- 
where in this issue of the Journal. Since 
the number who may attend these courses 
is limited it is urged that those who antic- 
ipate taking these courses fill out the order 
blank at once. 

The Chairman of the Scientific Exhibit 
Committee, Dr. Wilbur Bailey, and his 
committee have arranged a superb exhibit, 
many of the scientific exhibits amplifying 
and extending the papers that are to be 
given in the Scientific Program. 

The Technical Exhibit which is always 
of importance to the annual meetings is this 
year the largest that the Society has ever 
had and should provoke a great deal of 
interest. The Program Committee has 
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allotted a sufficient time during the morn- 
ing and afternoon for viewing the Scien- 
tific and Technical Exhibits. 

The social functions of the meeting have 
not been neglected. The Annual Banquet, 
with well chosen entertainment, is to be 
held on Thursday evening and the Ladies 
Entertainment Committee has arranged an 
excellent and varied program for the visit- 


ing ladies. 

The forthcoming meeting in Chicago 
should stimulate much interest and should 
attract a large number of radiologists, and 
in view of this fact it is urged that all who 
anticipate attending the meeting make their 
reservations with the Palmer House at the 
earliest possible moment. 


* 
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ALFRED FRANKLIN HOCKER 
1902-1948 


ALFRED FRANKLIN HOCKER, a 
^ member of the American Radium 


Society, died suddenly at his home at I4 
East 90th Street, New York, on February 
12, 1948, of a coronary thrombosis. 

On the day preceding his death he had 
followed his usual routine; he had per- 


formed an operation in the morning, 
worked in the Out-Patient clinic at Memo- 
rial Hospital and in his office in the after- 
noon. In the evening, he had attended the 
theater with his wife and friends and his 
death occurred suddenly, shortly after mid- 
night. 
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Dr. Hocker, mainly of Swiss ancestry, 
was born on April ao, 1902, in Audubon, 
Iowa, the son of Franklin Pierce Hocker 
and Ida (Sauer) Hocker. ^^Iien he was four 
years old the family moved to El Reno, 
Oklahoma, where he attended and gradu- 
ated from the public schools. In 1920 he 
enrolled in the College of Liberal Arts at 
the University of Oklahoma, and in 1922 he 
began the study of medicine at the Uni- 
versity of Louisville Medical School, re- 
ceiving the degree of Doctor of Medicine in 
1926. After an internship of eighteen 
months in the Louisville City Hospital and 
two years of general practice in El Reno, he 
was appointed an intern at the Memorial 
Hospital in New York in January, 1931. In 
July, 1931, he began a three year service as 
a Rockefeller Fellow in Cancer Research at 
the Memorial Hospital, finishing in July, 
1934, with a year’s service as Resident 
Surgeon. 

In 1934 he began the practice of medi- 
cine as a specialist in the treatment of 
cancer by surgery and radiation and his 
staff appointments during his early years of 
practice were: Assistant Professor of Radi- 
ology at Cornell University, Assistant 
Surgeon in Otolaryngology at New York 
Hospital, Consulting Radiologist, New 
York Hospital, Associate Radiologist at the 
Memorial Hospital and at the White Plains 
Hospital. In 1936 he took an active part in 
the establishment of a tumor clinic at the 
Cornwall (New York) Hospital and soon 
became its Director, a position which he 
held until the time of his death. In 1941 his 
appointment at Memorial Hospital was 
changed to Assistant Attending Surgeon 
assigned to the Head and Neck Service. 
Although he maintained a country home at 
St. James on the North Shore of Long 
Island, he nevertheless devoted nearly 
every Saturday to his tumor clinic at Corn- 
wall, time wliich lie miglit otherwise have 
spent in restful relaxation in the country 
with his family and friends. 

During his whole professional life he 
limited his practice to the treatment of 
neoplastic diseases. Though a thoroughly 


trained and active surgeon, he maintained 
an equal interest in radiation therapy 
wherever indicated in the treatment of 
neoplastic diseases, and did much to 
standardize irradiation techniques. Among 
his contributions to the science of cancer 
therapy was the development (in collabo- 
ration) of a technique for sialography in the 
diagnosis of tumors of the major salivary 
glands. He was the clinical member of the 
Committee for the Study of Radioactive 
Isotopes in the Treatment of Thyroid 
Cancer at Memorial Hospital. 

Dr. Hocker was a Fellow of the American 
College of Surgeons, a Diplomate of the 
American Board of Radiology, a member of 
the American College of Radiology, Ameri- 
can Medical Association, American Radium 
Society, New York Roentgen Ray Society, 
and the New York Academy of Medicine. 

In 1932 he married Margaret Summers 
Lane of Richmond, Kentucky, and a son, 
Alfred Franklin Hocker, Jr. was born in 
1936. He is survived by his wife and son, 
his mother, Mrs. Franklin Pierce Hocker of 
El Reno, and a brother, Carl Hocker of 
Seattle. 

A 1 Hocker died a relatively young man 
but he had lived a full, useful, and busy life. 
His death came as most doctors would 
prefer it, after a busy day when he had 
followed his usual active routine, in the 
operating-room, the clinic, and his office. 
His medical colleagues, both at Memorial 
Hospital and throughout the United States 
were deeply saddened by his untimely 
death. The universal esteem and affection 
which he inspired among those who knew 
him can perhaps be expressed here, though 
somewhat inadequately, in the words of a 
resolution passed by the Medical Board of 
the Memorial Hospital, which reads as 
follows : 

“At its regular meeting on April 6, 1948, 
the Medical Board resolves that the Me- 
morial Hospital has suffered an irreparable 
loss in the sudden death of Dr. Alfred 
Franklin Hocker, one of the most beloved 
and widely respected members of its staff. 

"Only in retrospect can one begin to ap- 
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preciate the scope and the depth of his in- 
fluence upon us, his associates, and upon 
the institution as a wliole. Wherever A1 
Hocker lived and moved the atmosphere of 
human relations was bound to be more 
friendly under the force of his warm and 
generous personality. His kindliness and 
sympathetic understanding inspired an im- 
mediate and lasting affection in all those 
with whom he came in contact. He was 
generous and tolerant in his judgments of 
others, and modest in his opinion of his own 


achievements. He took no part or side in 
minor disagreements. The universal esteem 
and aftection which he possessed inspired 
many of his associates to emulate, in some 
degree, his unselfish and generous example. 
His work will be taken up and carried on 
by others, but the death of A1 Hocker 
leaves a void in the hearts of his many 
friends and patients which can never be 
filled.” 


Hayes Martin 
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MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Palmer House, 
Chicago, 111 ., Sept. 14-17, 1948. 

American Radium Society 

Secretary, Dr. H. F, Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting; 1949, to be announced. 
Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Hotels Fairmont and 
Mark Hopkins. San Francisco, Calif., Dec. 5-10, 1948. 
American College of Radiology 
Secretary, Mac F. Cahal, 10 N. Wacker Drive, Chicago 6. 
Annual meeting: 1949, to be announced. 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annua! Meeting: 1949, to be announced. 
Alabama Radiological Society 
Secretary, Dr. C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 

Arkansas Radiological Society 
Secretary, Dr. Fred Hames, 51 1 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth T uesday, October to April. 
Buffalo Radiological Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second^ Monday evening each month, 
October to May inclusive. 

Central New York Roentgen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Three meetings a year January, May, 
November. 

Central Ohio Radiological Society 
Secretaiff, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Chicago Roentgen Society 
Secretary, Dr. T. J. Wachowski, 310 Ellis Ave., Wheaton, 
111 . Meets second Thursday of each month October to 
April inclusive at the Palmer House. 

Cincinnati Radiological Society 
^cretary. Hr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

Cleveland Radiological Society 

George L. Sackett, 10515 Carnegie Ave. 
^lcveland6,Ohio. MeeDngs at 6:30 p.m. on fourth Mon- 
day of each month from October to April* 

Dallas-Fort Worth Roentgen Study Club 

Medical Arts Bldg., Fort 

Fort months and in 

I ort orth on even months, on third Monday, 7:30 p.ai. 

Secretaries of societies not here listed are requested to 


Denver Radiological Club 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Secretary, Dr. J. A. Beals, St. Luke’s Hospital, Jackson- 
ville, Fla. Meets twice yearly, in April preceding annual 
meeting of Florida Medical Society, and in November. 

Georgia Radiological Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 

Houston X-ray Club 

Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, III. Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 HJgley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kansas Radiological Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kansas. Meets annually with the State Medical 
Society. 

Kentucky Radiological Society 
Secretary, Dr. W. C, Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 

Secretary, Dr. Marcus Wiener, i430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:45 p.m. 

Los Angeles Radiological Society 

Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Louisville Radiological Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 

Michigan Association of Roentgenologists 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave,, 

send the necessary information to the Editor. 
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Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary^ Dr. Chauncey N. Borman, 8oa Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

Nebraska Radiological Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

North Dakota Radiological Society 
Secretary, Dr. C. 0. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Northern California Radiological Club 
Secretary, Dr. C. E. Grayson, Medico- Dental Bldg., 
Sacramento I4, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Ohio State ILadio logical Society 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 

Oklahoma State Radiological Society 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

Oregon Radiological Society 
Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland 5, Oregon. Meets monthly 2nd Wednes- 
day, 8:00 P.M., Library of University of Oregon Medical 
School. 

Orleans Parish Radiological Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pacific Northwest Radiological Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San_ Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 

Secretary, Dr. Arthur Finkelstein, Graduate HospitaL 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

Pittsburgh Roentgen Society 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 

Queens Roentgen Ray Society 

Secretary, Dr. J. E. Goldstein, 88-29 163rd St., Jamaica 
3, Nk Y. Meets fourth Monday of each month except 
during the summer. 

Radiological Section, Baltimore Medical Socie’^ _ 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 


more. Meets third Tuesday each month, September to 
May. 

Radiological Section, Connecticut Medical Society 
Secretary,^ Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven ii. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Radiological Section, District of Columbia Medical 
Society 

Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, RJarch, May, October at 8:00 p.m. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Radiological Society of New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, _N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Salt Lake City, Utah, at Hotel 
Utah, Aug. 12, 13, 14, 1948. 

St. Louis Society of Radiologists 
Secretary, Dr. Edwin C, Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave.^ San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

Section on Radiology, California Medical Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. Edwin L. Rypins, 427 N. Main St., 
Bloomington, 111. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia. 

S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Frere, 707 Walnut Sc., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Utah Radiological Conference 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City i. Meets ist and srd 
Thursdays monthly from 7:30 to 10 p.m., Salt Lake 
Countj' General Hospital, September to June. 
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Utah State Radiological Society 

Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City I, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Virginia Radiological Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Washington State Radiological Society 
Secretary, Dr, Homer V. Hartzell, 310 Stimson Bldg., 
Seattle i. Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. « 

X-Ray Study Club of San Francisco 
Secretary, Dr. Ivan J. Miller, 2000 Van Ness Ave. Meets 
monthly on third Thursday at 7:45 p.m., first six 
months of year at Lane Hall, Stanford University 
Hospital, and second six months at Poland Hall, Uni- 
versity of California Hospital. 

Cuba 


South America 

SociEDAD Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SociEDADE Brasileira de Radiologia Medica 

Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, IBrazil. Meets monthly, except during January, 
February and March. 

SociEDADE Brasileira de Radioterapia 

Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 

SociEDAD Peruana de Radiologia 

Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February and March, at the Asociacidn 
Medica Peruana “Daniel A. Carrion,” Villalta, 218, 
Lima. 


SociEDAD DE RadiologIa y Fisioterapia de Cuba 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

SociEDAD Mexicana DE Radiologia y Fisioterapia 
General Secretary, Dr. D. P. Cossio, Marsella No. ii, 
Mexico, D, F. Meets first Monday of each month. 


British Empire 

British Institute of Radiology Incorporated with 
the Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:^0 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St, 
London, W.i. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.i 
England, 


Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, i Wimpole St., London. 

Canadian Association of Radiologists 
Honorary Secretary, Dr. E. M_. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

Societe Canadienne-Francaise d’Electrologie et de 
Radiologie Medicales 

Secretary, Dr. Orig^ne Dufresne, 4120 Ontario St, East 
Montreal, P. Q. 


Australian and New Zealand Association of Radi- 
ologists 

Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, IskS.W. 

Honorary Secretaries, State Branches: 

New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 

Wctoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St, 
Kilda. 


Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Hnsbane. 


South .■\ustr.alia. Dr. B. C. Smeaton, 178 North Ter 
race, .Adelaide. 

Western Australia, Dr. A. M. Nelson, 179.B St 
ticorgcs T erracc, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well 
ington, ' 


Continental Europe 

Societe Belge de Radiologie 
General Secretary, Dr. S. Masy, in Avenue des Allife, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Medecins, Brussels. 

Ceskoslovenska spoleCnost pro rontgenologii a 
RADIOLOGII V PrAZE 

Secretary, Dr. Roman Blaha, Praha xii, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting May 13 and 14, 1948. 

Gdansk Section, Polish Society of Radiology 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Polish Society of Radiology 

Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banual MarScine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

All-Russian Roentgen Ray Association, Leningrad. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S, T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SociEDAD EsPANOLA DE RaDIOLOGIA Y ElECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid, 

ScHWEIZERlSCHE RoNTGEN-GeSELLSCHAFT (SoCIETE 

Suisse de Radiologie) 

President, Dr. H. E. Walther, Gloriastr. 14, Zurich, 
Switzerland. 
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ROCKY MOUNTAIN RADIOLOGICAL SOCI- 
ETY MEETING, SALT LAKE CITY, 
UTAH, AUGUST 12, 13, 14, 1948 

The tentli mid-summer conference of the 
Rocky Mountain Radiological Society will 
be held at the Hotel Utah in Salt Lake City, 
Utah, on August la, 13 and 14, 1948. The 
program includes the following guest speak- 
ers: 

John D. Camp, M.D., Rochester, Min- 
nesota: “Sources of Error in Encephalogra- 
phy and Ventriculography"; “Significant 
Roentgenologic Findings in Intracranial 
Disease.” 

Ross Golden, M.D., New Y'ork City, 
N. Y.: “Some Problems Connected with 
the Detection of Carcinoma of the Stom- 
ach”; “Disturbances in the Small Intestine 
Connected with Disease of the Mesentery.” 

John Caffey, M.D., New York City, 
N. Y.: “Congenital Obstructions of the Ali- 
mentary Tract”; “Two New Syndromes of 
Growing Bone.” 

Wendell G. Scott, M.D., St. Louis, Mis- 
souri; “Importance of Early Diagnosis of 
Carcinoma of the Colon”; “Low Back Pain 
and the Evaluation of Radiographic Meth- 
ods of Diagnosis.” 

Juan A. del Regato, M.D., Columbia, 
Missouri: “Treatment of Carcinoma of the 
Lower Lip”; “Transvaginal Roentgen Ther- 
apy for Carcinoma of the Cervix.” 

L. Henry Garland, M.D., San Francisco, 
California: “Sarcoidosis of Boeck. 

On the evening of August 12 there will be 
a joint meeting of the Society with the Salt 
Lake County Medical Society, to be fol- 
lowed by a Dutch Lunch. The annual ban- 
quet will be held in the Lafayette Ballroom 
of the Hotel Utah on the evening of August 
13. The toastmaster will be Mac F. Cahal, 
Secretary of the American College of Radi- 
ology, and the principal speaker will be Dr. 
Henry Garland. Other entertainment fea- 
tures include a sight-seeing trip around Salt 
Lake City and a trip by bus to the great 
Bingham Copper Mine and the Great Salt 
Lake. The meeting will conclude on the 
afternoon of August 14 with an outdoor 
steak dinner at Maxfields Lodge in Big Cot- 
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tonwood Canyon. All Radiologists are cor- 
dially invited to attend this meeting and 
participate in the proceedings. 

COURSE IN APPLICATION OF 
NUCLEAR PHYSICS 

The University of California in coopera- 
tion with the University Medical Schools at 
Los Angeles and San Francisco will present 
a course in “The Application of Nuclear 
Physics to the Biological and Medical 
Sciences,” to be given at the University of 
California at Los Angeles, xAugust 2 
through August 20, 1948, under the aus- 
pices of Medical Extension. Seventeen 
officers of instruction will give the courses. 

General Chairman: Stafford L. Warren, 
M.D., Professor of Biophysics and Dean of 
tile School of Medicine, University of Cali- 
fornia, Los Angeles. 

Director of Course: Fred A. Biq^an, 
M.D., Associate Clinical Professor of Medi- 
cine, School of Medicine, University of 
California, Los Angeles. 

Director of Laboratory: D. Harold Copp, 
Ph.D., M.D., Assistant Professor of Physi- 
ology, University of California, Berkeley. 

The tuition fee for the complete course, 
including laboratory training, is S 350 -°°- 
Tuition fee for the lecture series alone is 
Si 00.00. Enrollment in this course is 
limited, and applicants must present bio- 
graphical data for approval by a Commit- 
tee on Admissions. 

Further information concerning housing 
facilities, etc., will be available upon re- 
quest. All communications should be ad- 
dressed to S. J. Weinberg, M.D., Head of 
Postgraduate Instruction, Medical Exten- 
sion, University of California, Los Angeles 
24, California. 

CENTRAL OHIO RADIOLOGICAL 
SOCIETY 

At a recent meeting of the Central Ohio 
Radiological Society, completing its second 
year. Dr. Thurman R. Fletcher was elected 
President and Dr. Paul D. Meyer Secre- 
tary-Treasurer. A number of interesting 
talks had been given at the various meet- 
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ings held during the year by guest speakers 
including Dr. Harry M. Weber of the Mayo 
Clinic, Dr. Samuel Brown, Dr. Brent Way- 
man and Dr. Ben Felson, all of Cincinnati, 
and Dr. Merthyn A. Thomas of Cleveland. 

NORTHERN CALIFORNIA RADIO- 
LOGICAL CLUB 

The Northern California Radiological 
Club has been organized for a period of one 
year and meets at dinner the last Monday 
in every second month except June, July 
and August. The next meeting will be held 
on September 27, 1948. The Secretary of 
the Club is Dr. Charles E. Grayson, 
Medico-Dental Building, Sacramento 14, 
California. 

OKLAHOMA STATE RADIOLOGICAL 
SOCIETY 

The Oklahoma State Radiological So- 
ciety held its meeting on Mary 17, 1948, at 
the Skirvin Hotel, Oklahoma City, Okla- 
homa. The guest at the meeting was Dr. 
L. H. Garland, of San Francisco. The 
newly elected officers of the Society are: 
President, Dr. P. E. Russo; Vice-President, 
Dr. H. B. Yagol; Secretary-Treasurer, Dr. 
W. E. Brown. 

TENNESSEE RADIOLOGICAL SOCIETY 

At the recent annual meeting of the 
Tennessee Radiological Society Dr. A. N. 
Arneson, of St. Louis, and Mr. Mac F. 


Cahal, Executive Secretary of the Ameri- 
can College of Radiology were guests. The 
following officers were elected for the com- 
ing year: President, Dr. Franklin B. Bogart, 
Chattanooga; Vice-President, Dr. Herbert 
Francis, Nashville; and Secretary-Ti-easurer, 
Dr. J. Marsh Frere, Chattanooga. 

To the Editor: 

Since the publication of the paper “Two 
Danish PhotoBuorographic Cameras of the 
Original Schmidt Type,” in the March, 
1948, issue of the American Journal of 
Roentgenology and Radium Therapy, 
our attention has been called to the fact 
that Dr. Helge Christensen of Copenhagen 
and not the Danish engineer Helm, was 
responsible for the initial work involved in 
the production of the cameras described in 
the paper. Dr. Christensen has informed us 
that his work on the application of Schmidt 
optics to photofluorography began in 1938 
and it was not until later in 1940 that Mr. 
Helm, under the direction of Dr. Christen- 
sen, became actively engaged in photo- 
fluorographic camera development. 

We would like to bring this information 
to the attention of your readers so that the 
record on these fundamental developments 
may be clarified. 

Russell H. Morgan, M.D. 

David M. Gould, M.D. 

Willard W. Van Allen, B.Sc. 


THE 1949 MEETING OF THE AMERICAN ROENTGEN RAY SOCIETY 

Arrangements have been made to hold the Fiftieth Annual Meeting of the Ameri- 
can Roentgen Ray Society in San Francisco, California. The dates of the meeting will be 
September 6, 7, 8 and 9, 1949. 
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PRELIMINARY PROGRAM 

FORlT-NlN'rH ANNUAL MEETING OF THE AMERICAN 
ROEN'I’GEN RAY SOCIETY 


The Forty-ninth Annual Meeting of the 
American Roentgen Ray Society will be 
held at the Palmer House, Chicago, Illinois, 
on September I4, 15, 16, and 17 1948. 

The Executive Council will meet at noon 
on Sunday, September 12. 

The annual Golf Tournament for the 
Willis F. Manges Trophy will he held on 
Monday, September 13, at the Bunker Hill 
Golf Club, Niles, Illinois. 

The Caldwell Lecture will be given on 
Wednesday evening, September 1 5, and the 
Annual Banquet will be held on Thursday 
evening, September 16. 

The Instruction Courses will begin at 
8:30 A.M. each day of the meeting, and 
elsewhere in this issue will be found the 
detailed plan of the courses. 

The Scientific program has been tenta- 
tively arranged as follows : 

Tuesday, September 14, 1948 

8:30 A.M. Instruction Courses. 

9:30 A.M. Study of Scientific and Technical 
Exhibits. 

10:30 A.M. Call to Order, Forty-ninth Annual 
Meeting, J. Bennett Edwards, M.D., 

. President. 

Installation of the President-Elect, Law- 
rence Reynolds, M.D., Detroit, Michi- 
gan, by President Edwards and the 
Chairman of the Executive Council, 
Vincent W. Archer, M.D., Charlottes- 
ville, Va. 

Inaugural Address: President Lawrence 
Reynolds, M.D. 

11:30 A.M. 

Paper 

No. 

I. Round Table Discussion. Bronchogenic 
Carcinoma. William M. Tuttle, M.D., 
Detroit, Michigan, John R. Mc- 
Donald, M.D., Rochester, Minnesota, 
William E. Adams, M.D., Chicago, 
Illinois (all by invitation), Eldwin R. 
Witwer, M.D., Detroit, Michigan, and 
Leo G. Rigler, M.D., Minneapolis, 
Min nesota. 


a: 00 p.M. 

2. Symposium on the Diagnostic, Roent- 
genographic and Surgical Aspects of 
Congenital Heart Disease. 

The Diagnosis of Congenital Pulmonary 
Stenosis and Other Important Con- 
genital Cardiac Defects. Stanley Gib- 
son, M.D., Chicago, 111 . (by invita- 
tion); 

Venous Catheterization in Congenital 
Heart Disease. Lewis Dexter, M.D., 
Boston, Mass, (by invitation) ; 

Roentgenographic Methods in the Diag- 
nosis of Congenital Heart Disease other 
than by Angiocardiography. Edward 
B. D. Neuhauser, M.D., Boston, Mass, 
(by invitation); 

Interpretation of Normal Cardiovascular 
Angiograms with a Discussion of 
Common Errors. Marcy L. Sussman, 
M.D., New York, N.Y.; 

Congenital Cardiovascular Defects which 
are Demonstrable by Angiocardiog- 
raphy. Robert N. Cooley, M.D., and 
Robert D. Sloan, M.D., Baltimore, 
Md. (both by invitation); 

The Automatization of Roentgeno- 
graphic Technique in Cardiovascular 
and Angiographic Examinations by 
the Tautograph. Wendell G. Scott, 
M.D., St. Louis, Mo.; 

The Surgical Treatment of Congenital 
Pulmonic Stenosis. C. Rollins Hanlon, 
M.D. and Alfred Blalock, M.D., Balti- 
more, Md. (both by invitation). 

Discussion by Merrill C. Sosman, M.D., 
Boston, Mass., and Willis J. Potts, 
M.D., Chicago, 111 . (by invitation). 

4:30 p.M, Executive Business Session of the 
Society. 

Wednesday, September ly, IQ4S 

8:30 A.M. Instruction Courses. 

10:30 A.M. Study of Scientific and Technical 
Exhibits. 

11:00 A.M. 

3. Symposium on Considerations in the 
Diagnosis and Treatment of Diseases 
of the Chest, Emphasizing the Value 
of Group Consultation. Julian Johnson, 
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M.D., Simon Leopold, M.D., Joseph 
Atkins, M.D., Julius Comroe, M.D. 
(all by invitation), Robert P. Barden, 
M.D., Philadelphia, Penna. 

Moderator: Eugene P. Pendergrass, 
M.D., Philadelphia, Penna. 

2:00 P.M. 

4. Medical and Roentgenological Aspects 

of Mass Chest Surveys. A. C. Christie, 
M.D., Washington, D.C. 

Discussion by W. Edward Chamberlain, 
M.D., Philadelphia, Penna. 

5. Cryptococcosis (Torulosis) of Bones. 

Vincent P. Collins, M.D. (by invita- 
tion). 

Discussion by Harry M. Weber, M.D., 
Rochester, Minn. 

6. The Fate of Oil Particles in the Lung and 

Their Relationship to the Develop- 
ment of Bronchiogenic Carcinoma: 
A Roentgenological and Pathological 
Study. L. R. Sante, M.D., St. Louis, 
Mo. 

Discussion by John R. McDonald, M.D., 
Rochester, Minn, (by invitation). 

7. Hemosiderosis of the Lung due to Mitral 

Disease: A Report of Six Cases Simu- 
lating Pneumonoconiosis. Eugene P. 
Pendergrass, M.D., Edwin L. Lame, 
M.D. (by invitation), and Herman W. 
Ostrum, M.D. (by invitation), Phila- 
delphia, Penna. 

Discussion by George LeRoy, M.D., 
Chicago, 111 . (by invitation). 

8. The Role of Nitrogen Mustard as an 

Adjunct to Roentgen Therapy of 
Malignant Diseases. Bernard Roswit, 
M.D., Bronx, N.Y. (by invitation). 
Discussion by Traian Leucutia, M.D., 
Detroit, Mich. 

3:30 P.M. 

9. Symposium on The Intensification of the 

Roentgenoscopic Screen. 

Present Day Roentgenoscopes and Their 
Deficiencies. W. Edward Chamber- 
lain, M.D., Philadelphia, Penna. 
Fundamental Limitations of Screen In- 
tensifying Systems. Ralph E. Sturm, 
M.D., Baltimore, M.D. (by invita- 
tion). 

New Image Tube for Brightening the 
Roentgenoscopic Screen. John W. Colt- 
man, Ph.D., East Pittsburgh, Penna. 
(by invitation). 


Clinical Potentialities of Screen Intensi- 
fication. Russell H. Morgan, M.D., 
and John F. Roach, M.D. (by invita- 
tion), Baltimore, Md. 

Discussion by Paul C. Hodges, M.D., 
Chicago, 111 ., Robert J. Moon, Ph.D., 
Chicago, 111 . (by invitation), and Fred 
J. Hodges, M.D., Ann Arbor, Michi- 
gan. 

Wednesday Evening^ September ly, IQ4S 

Eight-Thirty O’Clock 
The Caldwell Lecture 
B. R. Kirklin, M.D. 

Chief of the Section of Roentgenology, Mayo 
Clinic; 

Director of the Division of Radiology and Pro- 
fessor of Radiology, 

Mayo Foundation Graduate School University 
of Minnesota, Rochester, Minnesota 
“Graduate Education in Roentgenology” 

Introduction — Lyell C. Kinney, M.D., San 
Diego, California 

Thursday, September 16, 1^48 

8:30 A.M. Instruction Courses. 

9:30 A.M. Study of Scientific and Technical 
Exhibits. 

10:30 A.M. 

10. Symposium on Radiobiology. 

Findings on Total Body Radiation 
froiu Nuclear Sources. Shields War- 
ren, M.D., Washington, D.C. (by in- 
vitation). 

Recent Developments in the Study of 
Radiation Effects on the Hemato- 
poietic System. Leon O. Jacobson, 
M.D., Chicago, 111 . (by invitation). 

The Effect of Ionizing Radiations on 
Enzymes and Proteins. E. S. Guzman 
Barron, M.D., Chicago, 111 . (by in- 
vitation). 

Radiobiological Additivity of Various 
Ionizing Radiations. Raymond E. 
Zirkle, Ph.D., Chicago, 111 . 

Some Biologicl Effects of Long Continued 
Irradiation. Egon Lorenz, Ph.D., 
Bethesda, Md. (by invitation), 
a: 00 P.M. 

10. Symposium on Radiobiology (concluded). 

The Metabolic Properties of the Fis- 
sion Products and Actinide Elements. 
Joseph G. Hamilton, M.D., Berkeley, 
Calif, (by invitation). 
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One unnanounced paper. 

The Influence of Radiation Exposure on 
Length of Life of Laboratory Animals. 
Robert D. Boche, Ph.D., Chicago, 111 . 
(by invitation). 

Discussion by Edith H. Quimby, M.A., 
Sc.D., New York, N.Y., and Paul 
Aebersold, Ph.D., Oak Ridge, Tenn. 
(by invitation). 

3:00 P.M. 

II. Dosimetry of Ionizing Particle, G. Failla, 
D.Sc., and H. H. Rossi, Ph.D. (by 
invitation). New York, N.Y. 

I a. Problem of Dosage Measurements for 
Radiations Above i Mev. Lauriston 
Sale Taylor, Ph.D., Washington, D.C. 

13. Techniques for Application of the Beta- 

tron to Therapy. Donald W. Kerst, 
Ph.D., Henry Quastler, M.D., G. M. 
Almy, Ph.D., and the Betatron Staff, 
Physics Department, University of 
Illinois, Urbana, 111 . (all by invita- 
tion). 

Discussion of above three papers by 
Kenneth E. Corrigan, Ph.D., Detroit, 
Mich. 

14. Malignant Degeneration of Benign Giant 

Cell Tumor of Bone. Traian Leucutia, 
M.D., and James C. Cook, M.D. (by 
invitation), Detroit, Mich. 

Discussion by F. A. Chandler, M.D., 
Chicago, 111 . (by invitation). 

1 5. Cancer of the Lip. Bernard P. Widmann, 

M.D., Philadelphia, Penna. 

Discussion by Edward L. Jenkinson, 
M.D., Chicago, 111 . 

4:30 P.M. Executive Business Session of the 
Society. 

Thursday Evening, September 16, igpS 

Seven-Thirty O’Clock 
Annual Banquet 

Friday, September IJ, 1^48 

8;30A.m. Instruction Courses. 

10:30 A.M. Study of Scientific and Technical 
Exhibits. 

II 00 A. M. 

16. Relative Incidence of Bone Lesions, In- 

cluding Fractures. Sherwood Moore, 
IM.D., Saint Louis, Mo. 

17. The Roentgen Ex.amination of the Cerv- 

ical Spine. Joseph C. Bell, M.D., 
Louisville, Ky. 
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Discussion of above two papers by 
Maurice M. Pomeranz, M.D., New 
York, N.Y. 

18. The Relation of Therapeutic Radiology 

to Clinical Medicine. A. U. Desjardins, 
M.D., Rochester, Minn. 

Discussion by James T. Case, M.D., 
Chicago, 111 . 

19. Intravenous Urography in the Study of 

Vesical Neck Obstruction. W. J. Engel, 
M.D., Cleveland, Ohio, (by invita- 
tion). 

20. Deformities of the Bladder Secondary to 

Ureteral Stone. Harold O. Peterson, 
M.D., and Barnard Hall, M.D., Saint 
Paul, Minn, (both by invitation). 
Discussion of above two papers by Vin- 
cent J. O’Conor, M.D., Chicago, 111 . 
(by invitation). 

21. The Early Diagnosis of Gastric Cancer 

by Photofluorography. John F. Roach, 
M.D., Robert D. Sloan, M.D. (both 
by invitation), and Russell H. Morgan, 
M.D., Baltimore, Md. 

Discussion by Sherwood Moore, M.D., 
Saint Louis, Mo. 
a:oo P.M. 

22. The Occurrence of Gastric Ulcer in 

Diaphragmatic Hernia. Glenn F. Mil- 
ler, M.D. (by invitation), and Howard 
P. Doub, M.D., Detroit, Mich. 

23. Gastrointestinal Food Hypersensitivity 

as Shown by the Roentgen Ray. E. 

J. Tallant, M.D., Frederick Urbach, 
M.D., and Hugh A. O’Neill, M.D., 
Philadelphia, Penna. (all by invita- 
tion). 

24. A Rapid Method of Roentgenologic Ex- 

amination of the Small Intestine. 
Sydney Weintraub, M.D., and Robert 
G. Williams, M.D., New York, N.Y. 
(both by invitation). 

Discussion of above three papers by Ross 
Golden, M.D., New York, N.Y. 

25. Subacute (Pseudotuberculous) Thyroid- 

itis and Its Treatment. John D. 
Osmond, Jr., M.D. (by invitation), 
and U. V. Portmann, M.D., Cleve- 
land, Ohio. 

Discussion by Hugh F. Hare, M.D., 
Boston, Mass. 

26. Some Partial and Complete Obstruc- 

tions of the Respiratory Tract in the 
Newborn due to Tracheobronchial 
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Malformations. W. A, Evans, M.D., 
Detroit, Mich. 

Discussion by Vincent W. Archer, M.D., 
Charlottesville, Va. 

27. The Time Factor in Cerebral Angiog- 

raphy and the Automatic Seriograph. 
J. M. Sanchez-Perez, M.D. (by invi- 
tation), and R. A. Carter, M.D., Los 
Angeles, Calif. 

Discussion by John F. Holt, M.D., Ann 
Arbor, Mich, (by invitation). 

28. Placental Visualization by "Soft Tissue” 

Roentgenography. Paul A. Bishop, 


M.D., Philadelphia, Penna. 

Discussion by E. Walter Hall, M.D., 
Detroit, Mich. 

29. The Angiocardiographic Diagnosis of 
Syphilitic Aortitis. Israel Steinberg, 
M.D., Charles Dotter, M.D., George 
Peabody, M.D., George Reader, M.D., 
L. HeimholF, M.D., and Bruce Web- 
ster, M.D., New York, N.Y. (all by 
invitation). 

Discussion by March L. Sussman, M.D., 
New York, N.Y. 
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Harry M. Weber, M.D., Director 

Titles and Abstracts of Courses OJfered 
Forty-Ninth Annual Meeting 
Palmer House, Chicago, Illinois 
September 14-17, 1948 


President-Elect Reynolds, with the ap- 
proval of the Executive Council, has 
directed that the Section on Instruction be 
continued for the 1948 annual meeting. He 
has arranged his program so that the In- 
struction Courses will be given between the 
hours of 8:30 A.M. and 9:30 a.m. on Tues- 
day and Thursday, and 8:30 a.m. and 
10:30 A.M. on Wednesday and Friday. No 
other official activity will be scheduled 
during these hours, which will permit 
everyone at the meeting to attend the In- 
struction Courses each morning. 

The Section on Instruction presents for 
1948: 

1. The Symposium on Radioactive Iso- 
topes (Courses loi to 105), with a faculty 
of five instructors, and covering five 
periods. 

2. Two Special Courses, one on The 
Preparation and Presentation of Medical 
Papers (S-i), and one on Practical Roent- 
genography (S-2), with a faculty of two 
instructors, and covering five periods. 

3. Six special Sequential Courses on 
Diagnostic Roentgenology (Courses “A” to 
“F”) with a faculty of seven instructors, 
and covering thirteen periods. 

4. Six single-period courses (201-206) on 
Radiation Physics, with a faculty of five 
instructors, and covering six periods. 

5. Eleven single-period courses (301 to 
31 1) on Therapeutic Radiology, with a 
faculty of eleven instructors, and covering 
eleven periods. 

6. Twenty-one single-period courses (401 
to 420) on Diagnostic Roentgenology, with 
a faculty of nineteen instructors, and 
covering twenty-one periods. 
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GENERAL INFORMATION 


The Faculty 

Louie T. Austin, D.D.S., Associate Professor of 
Dental Surgery, Mayo Foundation, Univer- 
sity of Minnesota; Dental Surgeon and Head 
of Section on Dental Surgery, Mayo Clinic, 
Rochester, Minnesota. 

Carl B. Braestrup, Senior Physicist, Depart- 
ment of Hospitals, New York City; Associate 
Professor of Radiology, New York University 
and Columbia University, New York, New 
York. 

Ralph S. Bromer, M.D., Radiologist, Children’s 
Hospital, Philadelphia, Pennsylvania, and 
The Bryn Mawr Hospital, Bryn Mawr, 
Pennsylvania; Clinical Professor of Radiol- 
ogy, Graduate School of Medicine, Univer- 
sity of Pennsylvania, Philadelphia, Pa. 

Arthur E. Childe, M.D., Radiologist, Children’s 
Hospital of Winnipeg; Associate Radiologist, 
Winnipeg General Hospital, Winnipeg, Mani- 
toba, Canada. 

K. E. Corrigan, Ph.D., Director, Research 
Division, Harper Hospital, Detroit, Michi- 
gan. 

Lilian Donaldson, M.D., Assistant Professor of 
Roentgenology, University of Chicago, 
Chicago, Illinois. 

Howard P. Doub, M.D., Roentgenologist, 
Henry Ford Hospital, Detroit, Michigan. 

Theodore P. Eberhard, Assistant Professor of 
Radiology, Jefferson Medical College and 
Hospital, Philadelphia, Pennsylvania. 

Edwin C. Ernst, M.D., Director, Radiological 
Department, Barnard Free Skin and Cancer 
Hospital, Saint Louis, Missouri. 

Robert E. Fricke, M.D., F.A.C.R., Associate 
Professor of Radiology, Mayo Foundation, 
University of Minnesota; Consultant on 
Radium Ther.apy, Mayo Clinic, Rochester, 
Minnesota. 
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Arthur W. Fuchs, Medical Division, Eastman 
Kodak Company, Rochester, New York. 

Ross Golden, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Colum- 
bia University; Director of the Radiological 
Service, Presbyterian Hospital, New York, 
New York. 

C. Allen Good, M.D., M.S. in Radiology. As- 
sistantProfessor of Radiology, Mayo Founda- 
tion, University of Minnesota; Radiologist, 
Mayo Clinic, Rochester, Minnesota. 

Joseph G. Hamilton, B.S., M.D., Professor of 
Medical Physics, University of California, 
Los Angeles, California. 

H. F. Hare, M.D., Radiologist, Lahey Clinic, 
Boston, Massachusetts. 

Richard M. Hewitt, M.A., M.D., Assistant 
Professor of Medical Literature, Mayo 
Foundation, University of Minnesota; Editor 
and Head of Division of Publications, Mayo 
Clinic, Rochester, Minnesota. 

Fred Jenner Hodges, M.D., Professor of Roent- 
genology, University of Michigan, Ann Arbor, 
Michigan. 

John F. Holt, M.D., Associate Professor of 
Roentgenology, University of Michigan, Ann 
Arbor, Michigan. 

Harold W. Jacox, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Colum- 
bia University; Chief of Radiotherapy Divi- 
sion of Radiological Service, Presbyterian 
Hospital, New York, New York. 

B. R. Kirklin, M.D., F.A.C.P., F.A.C.R., Pro- 
fessor of Radiology, Mayo Foundation, 
University of Minnesota; Radiologist and 
Head of Section on Radiology, Mayo Clinic, 
Rochester, Minnesota. 

Isadore Lampe, M.D., Associate Professor of 
Roentgenology, University of Michigan, Ann 
Arbor, Michigan. 

Eugene T. Leddy, M.D., F.A.C.R., Associate 
Professor of Radiology, Mayo Foundation, 
University of Minnesota; Consultant on 
Roentgen Therapy, Mayo Clinic, Rochester, 
Minnesota. 

Maurice Lenz, M.D., Professor of Clinical 
Radiology, Columbia University, New York; 
Consultant Radiotherapist to the Manhattan 
Eye, Ear and Throat Hospital, Montefiore 
Hospital and Presbyterian Hospital, New 
Lork, New York. 

T ramn Leucutia, M.D., Director, Department 
of Radiotherapy and Associate Radiologist, 
Harper Hospital, Detroit, Michigan. 


A. S. Macmillan, M.D., Radiologist, Massa- 
chusetts Eye and Ear Infirmary, Boston, 
Massachusetts. 

Charles L. Martin, M.D., Professor of Radiol- 
ogy, Southwestern Medical College, Dallas, 
Texas. 

Edward B. D. Neuhauser, M.D., Radiologist, 
Infants’ and Children’s Hospitals; Associate 
in Radiology, Harvard Medical School, 
Boston, Massachusetts. 

W. J. Oosterkamp, M.D., Research Laboratory 
of N. V. Philips Gloilampenfabrieken, Eind- 
hoven, Holland. 

Lester W. Paul, M.D., Professor of Radiology, 
University of Wisconsin, Madison, Wisconsin. 

Carleton B.Peirce,A.B., M.Sc., M.D.,F.A.C.P., 
Radiologist-in-Chief, Royal Victoria Hospi- 
tal; Chairman, Department of Radiology, 
Faculty of Medicine, McGill University, 
Montreal, Quebec, Canada. 

Harold O. Peterson, M.D., Clinical Associate 
Professor of Radiology, University of Minne- 
sota, Minneapolis, Minnesota; Radiologist to 
Miller Hospital and Children’s Hospital, 
Saint Paul, Minnesota. 

U. V. Portmann, M.D., Director of Thera- 
peutic Radiology, Cleveland Clinic Founda- 
tion, Cleveland, Ohio. 

Edith H. Quimby, Sc.D., Associate Professor 
of Radiology (Physics), College of Physicians 
and Surgeons, Columbia University, New 
York, New York. 

W. S. Randall, A.B., M.D., Department of 
Pathology, Ochsner Clinic and Tulane Uni- 
versity; Pathologist, Foundation Hospital, 
New Orleans, Louisiana. 

Edward H. Reinhard, M.D., Assistant Pro- 
fessor of Medicine and Assistant Professor of 
Radiology, Washington University School of 
Medicine, Saint Louis, Missouri. 

Leo G. Rigler, M.D., Professor of Radiology, 
University of Minnesota, Minneapolis, Min- 
nesota. 

L. R. Sante, M.D., Professor of Radiology and 
Director of Department, Saint Louis Uni- 
versity School of Medicine, Saint Louis, 
Missouri, 

Richard Schatzki, M.D., Mount Auburn 
Hospital, Cambridge, Massachusetts, 

Wendell G. Scott, M.D., Associate Professor of 
Clinical Radiology, Washington University 
School of Medicine; Associate Director, 
Mallinckrodt Institute of Radiology, Saint 
Louis, Vlissouri. 
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William Snow, M.D., Roentgenologist-in- 
Charge, Harlem Hospital; Director of Radi- 
ology, Bronx Hospital, New York, New 
York. 

Paul C. Swenson, M.D., Professor of Radiology, 
Jefferson Medical College, Philadelphia, 
Pennsylvania. 

Robert B. Taft, M.D., B.S., M.A., Professor of 
Radiology, Medical College of State of South 
Carolina, Charleston, South Carolina. 
Lauriston S. Taylor, A.B., Chief, X-ray Section, 
National Bureaxt of Standards, Washington, 
D. C. 

J. L. Weatherwax, M.A., Physicist, American 
Oncologic Hospital, Assistant Professor of 
Radiotherapevttic Physics, Graduate School 
of Medicine, University of Pennsylvania. 
Philadelphia, Pennsylvania. 

Bernard P. Widmann, M.D., Chief Radiologist, 
Philadelphia General Hospital; Chairman of 
the Graduate School in Radiology, Univer- 
sity of Pennsylvania, Philadelphia, Pennsyl- 
vania. 

Marvin M. D. Williams, M.S., Ph.D., Associ- 
ate Professor of Biophysics, Mayo Founda- 
tion, University of Minnesota; Biophysicist, 
Mayo Clinic, Rochester, Minnesota. 

George M. Wyatt, M.D., The Radiological 
Clinic of Doctors Groover, Christie and 
Merritt, Washington, D. C. 

Barton R. Young, M.D., Professor of Radiology 
Temple University, Philadelphia, Pennsyl- 
vania. 

Conference Periods 

Tuesday, Wednesday, Thursday and 
Friday mornings 

First period 8 : 30- 9 : 20 a.m. 

Second period 9 .‘ 30 -io' 3 ® 

Location 

All courses will be given in rooms 705, 
706, 731, 732, 733, 734, 736, 738. 740. 744 > 
located on the seventh floor of the Palmer 
House. Full information may be obtained 
at the general registration desk which will 
be located on the Fourth Floor. 

Code 

The periods of instruction will be desig- 
nated with code letters and numbers as 
follows ; 

T-i Tuesday, single period 


W-i Wednesday, first period 8:30- 9:20 a.m. 

W-2 Wednesday, second period. . .9:30-10 ’.30 a.m. 

Th-i Thursday, single period 8:30- 9:30 A.M. 

F-i Friday, first period 8 :30- 9 ; 20 a.m. 

F-2 Friday, second period 9:30-10:30 a.m. 


(Familiarity with this code will 
help to avoid confusion) 

How to Register and Obtain Tickets for the 
Instruction Courses 

Admission to the Instruction Courses 
will be by ticket only. 

Following the list of titles and abstracts 
there is a general order sheet. First, second 
and third choices for each period should be 
selected carefully and indicated on the 
order. The rooms in which the courses will 
be given are not large, which places a 
limitation on the number of persons who 
will be able to attend individual courses. It 
is estimated that the number who can at- 
tend will range between thirty-five and 
fifty. If the directions given on the order 
sheet are followed explicitly, errors in com- 
pleting reservations will be minimized. 

Persons requesting registration in one or 
more of the Sequential (continuous) Courses 
(S-a, A, B, C, D, E, F) should indicate 
second and third choices of single-period 
courses as substitutes for each period — this 
is to avoid disappointment should the 
Sequential Courses be filled when the order 
is received. 

It is possible for one to attend only six 
periods of instruction, so the condensed 
schedule given on the last pages of this 
program should be consulted with care 
when registering and ordering tickets. 

Reservations will be made in the order in 
which the order forms are received. Those 
who are not members of the American 
Roentgen Ray Society will be charged the 
nominal fee of Si. 00 per period of instruc- 
tion, or a maximal fee of SS-OO for five or 
more periods. Full-time graduate students 
in Radiology will be admitted xvithout fee. 

Previous to September 4, 1948, the order 
forms should be sent to the Director, Dr. 
Harr)' M Weber, Rochester, Minnesota. 
After September 4, the orders 'should be 


8 :3o- 9:30 A.M. 
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sent directly to Dr. Harry M. Weber, 
Palmer House, Chicago, Illinois. 

In case the courses are not filled by the 
time of the meeting, tickets will be avail- 
able at the registration desk on Sunday, 
September la, and thereafter during the 
meeting. 


Holders of Tickets 

Those who do not have the proper ticket 
for the assigned course will not be permitted 
to enter the room. Pages will be in attend- 
ance in each conference room to collect 
tickets. 


DESCRIPTION OF COURSES 


I. The Symposium on Radioactive Isotopes 


COURSE loi 

Room 705 Period: T-i 

M. M. D. WILLIAMS, Ph.D., 
Rochester, Minn. 

The Nature and Production of 
Radioisotopes 

The difference between stable and radioactive iso- 
topes and the methods of producing them will be dis- 
cussed briefly. Most of the discussion will be on the 
physical characteristics of radioisotopes: rates of 
decay, half-life, types of radiation emitted and the 
properties of the radiations. Those characteristics of 
importance to a radiologist who may use radioiso- 
topes will be stressed. Some of the more important 
problems relating to the protection of personnel 
working with radioisotopes will be mentioned. 


COURSE 102 

Room 70s Period: W-i 

EDITH H. QUIMBY, Sc.D., 

New York, N. Y. 

Dosage Problems in the use of Radioactive 
Isotopes 

Discussion of physical characteristics (activitj', 
half-life, type and energy of radiation). 

Tissue dosage determinations, when introduced 
into the body as chemical compounds. Influence of 
rate of decay, elimination, local concentration. 
Dangers in the use of radioactive isotopes internally 
administered. Protection of personnel. Dosage data 
and charts will he presented. 


COURSE 103 

Room 705 Period : Th-i 

JOSEPH G. HAMILTON, M.D„ 
Berkeley, Calif. 

The Clinical Applications of 
Radioactive Iodine 

Radioactive iodine has been employed as a thera- 
peutic agent for the treatment of Graves’ disease for 
a number of years. The initial clinical trials of this 
agent were made in 1941. Since then an ever-increas- 
ing number of patients with hyperthyroidism have 
been treated with radio-iodine. At the present time 
more than a dozen large medical centers are pursuing 
active programs using radio-iodine for this purpose. 
Coincidentally, considerable effort has been directed 
toward evaluating the potential use of radio-iodine 
in the treatment of malignant disease of the thyroid. 
Here the picture has been rather discouraging when 
compared to the relatively successful results obtained 
with radio-iodine therapy for hyperthyroidism. A 
review will be presented of the status of radio-iodine 
in the treatment of these two thyroid disorders. 


COURSE 104 

Room 705 Period- F-i 

K. E. CORRIGAN, Ph.D., 

Detroit, Mich. 

The Practical Use of Tracer 
Isotopes 

The classes of tracer isotopes applicable to medical 
problems will be presented and their specific applica- 
tions discussed in some detail. The considerations 
which control the choice of the proper isotope for a 
particular problem and the results to be expected 
will be presented. 


II. SEQUENTIAL COURSES 

COURSE A 
(2 periods) 

Room 736 Periods: Th-i; F-i 

RALPH S. BROMER. M.D., 
Philadelphia, Pa. 

The Differential Diagnosis of Skeletal Changes 
Occurring in Diseases of Infants 
and Children 

The time allotted Avill be spent in discussing the 
differential roentgen diagnosis of skeletal changes 
occurring in diseases of infancy and childhood. All 
such diseases cannot be included in the time avail- 
able for the course. Case materia] will be chosen from 
the following list; congenital syphilis, rickets, in- 
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fiintile scurvy, tuberculosis, lead poisoning, the blood 
dyscrasias, xanthomatosis and allied conditions, 
osteogenesis imperfecta, achondroplasia, multiple 
enchondromata, multiple cartilaginous exostoses, 
metastases caused by neuroblastoma, osteochron- 
dritis and endocrine disturbances. Wherever possible 
the early roentgen changes will be emphasized. The 
question of differential diagnosis will be approached 
from the standpoint of the predisposition of the vari- 
ous diseases to affect certain bones or certain areas of 
individual bones. Thus in the case of the long bones, 
differential roentgen signs of the disease processes in 
the epiphj'sis, the diaphysis, the metaphysis, the 
periosteum, cortex, etc., will be given in detail. 


COURSE 105 

Room 70s Period: F-z 

EDWARD H. REINHARD, M.D., 

St. Louis, Mo. 

The Treatment of Blood Dyscrasias and Malig- 
nant Lymphomas with Radioactive Phosphorus, 
Radioactive Sodium, and Colloidal Preparations 
of Various Radioactive Isotopes 

Approximately 300 patients with polycythemia 
vera, various types of leukemia, and malignant 
lymphomas have been treated with radioactive phos- 
phorus at the Mallinckrodt Institute of Radiology in 
St. Louis. The method of treatment and the clinical 
results in these patients will be discussed. Complete 
hematologic and almost complete symptomatic re- 
missions can be produced with P®* in the vast major- 
ity of patients with polycythemia vera, and remis- 
sion from a single course of treatment may last for 
some six months to three or four years or even longer. 
Radioactive phosphorus has been found to be of no 
value in the treatment of acute or subacute leukemia, 
but patients with chronic myelogenous and chronic 
lymphatic leukemia can be controlled very satisfac- 
torily by this form of treatment. The theoretical 
advantages of radioactive phosphorus over roentgen 
rays are: (i) the radioactive material is taken up 
collectively by the bone marrow and, to a certain ex- 
tent, the lymph nodes and spleen; (a) with radio- 
active phosphorus, the radiation to which the patient 
is exposed is of low intensity but prolonged over a 
considerable period of weeks. The theoretical ad- 
vantages of this will be discussed; (3) radiation sick- 
ness is unknown with P.^- 

Isotopes of sodium have been tried in the 
ment of leukemia in other laboratories. Na-', which 
is the isotope that has been commonly employed, 
has a half-life of 14.8 hours and emits both beta rays 
and gamma rays. This element is distributed evenl\ 
to the tissue fluids throughout the body and there is 
no selectiv^e uptake by bone marrow or Kmphatic 
tissue. However, chronic leukemia will respond 
fitvorablv to radioactive sodium therapy just as it 
responds to general body roentgen irradiation. 


Radioactive sodium is easy to prepare and is inex- 
pensive. 

Colloidal suspensions of various radioactive iso- 
topes have been administered intravenously to ex- 
perimental animals and the distribution of the 
material studied. It has been found that the colloidal 
particles are taken up selectively by the reticulo- 
endothelial cells of the body. The highest concentra- 
tions are found in the liver, spleen, and bone marrow. 
These studies suggested the possibility of using some 
such preparation in the treatment of Hodgkin’s 
disease, reticulum cell sarcoma, and other tumors 
arising in the reticuloendothelial system. Colloidal 
suspensions of radioactive chromic phosphate, radio- 
active iron phosphate, radioactive manganese, and 
radioactive gold have been employed in various 
laboratories in the treatment of the malignant 
lymphomas. In some instances encouraging results 
have been obtained. 


COURSE B 
(3 periods) 

Room 738 Periods: W-i; Th-i; F-i 

ROSS GOLDEN, M.D., 

New York, N. Y. 

Roentgenology of the Small Intestine 

Tuesday 

Technique 

Normal small intestine 
Anatomy 
Physiology 

Indications for small intestine study 
Diverticula 

Disturbances in physiology 
Emotion 
Vagotonia 

Multiple peritoneal adhesions 
Developmental anomalies 
Internal hernia 
Congenital diaphragm 
Effect of disease of the mesentery 
Localized 
Generalized 

Lymphoblastoma 
Sclerosing mesenteritis 

JFedttesday 

The "Deficiency Pattern” 

Vitamin deficiency states 
Hypoproteinemia 
Biliary tract disease 
Pancreatic disease 
.Allergy 

Inflammations 

Tuberculous 

Non-tubercuious 

Sclerosing regional enteritis 
Non-sclerosing regional enteritis 
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Thursday 

Neoplasms 

Benign 

Malignant 

Carcinoma and carcinoid 
Lymphosarcoma 
Localized 
Diffuse 
Benign ulcer 
Ileus 

Diagnosis by 3 position abdominal films 
Paralytic 
Mechanical 

Mesenteric vascular occlusion 
The Miller-Abbott tube 
Technique of insertion 
Deflation 

Injection of barium for 

1. Localization 

2. Demonstration of type of obstruction 
Complications 


COURSE C 
(2 periods) 

Room 706 Periods; Th-i; F-i 

CARLETON B. PEIRCE, M.D., 
Montreal, Quebec 
Bronchography 

'I'lie first period will be devoted to the gross and 
roentgen anatomy of the thoracic viscera, the bron- 
chovascular pattern, the distribution of the branches 
of the bronchial tree with special relation to the seg- 
ments of the lungs and nomenclature. 

The second period will include consideration of the 
various techniques for bronchographic examination 
and the interpretation of the resulting bronchograms. 


COURSE D 
(2 periods) 

Room 73 1 Periods : W-i ; W-2 

LEO G, RIGLER, M.D., 
Minneapolis, Minn. 

Roentgen Manifestations of 
Bronchogenic Tumors 

1 he roentgen findings obtained with various tvpes 
of bronchogenic tumors will be discussed with 
particular reference to the following: 

J. 1 he possibilities and limitations of roentgen 
diagnosis of bronchogenic tumors. 

2. 1 he roentgen delineation of the tumor mass. 


3. Inflammatory changes associated with broncho- 
genic tumors. 

4. The roentgen evidences of bronchial obstruc- 
tion such as emphysema, atelectasis, and sec- 
ondary inflammatory changes. 

5. The demonstration of the bronchial tumor by 
bronchography and planigraphy. 

6. The special findings in bronchial adenoma. 

Diagrams and reproductions of roentgenograms 

will be demonstrated to illustrate these various find- 
ings. 


COURSE E 
(2 periods) 

Room 733 Periods : W-i ;.'W-2 

WILLIAM SNOW, M.D., 

New York, N. Y. 

Roentgen Study of Pregnancy 

Part I (W-i): The technique of roentgenography. 
Part 2 (W-2) : A simplified method of analyzing ■ 
the roentgenograms. Measurements. The architec- 
ture of the female pelvis. Demonstration will be 
made with lantern slides and with original roentgeno- 
grams. 


COURSE F 
(2 periods) 

Room 731 Periods: Th-i ; F-i 

GEORGE M, WYATT, M.D., 
Washington, D.C., and 
W. S. RANDALL, M.D., 

New Orleans, La. 

Benign and Malignant Lesions 
of Bone 

This material is largely selected from the cases ad- 
mitted to the Walter Reed General Hospital in its 
capacity as a tumor center during World War II. 
Lantern slides include the roentgenographic, gross, 
and microscopic appearance of the various lesions. 

Among the conditions to be considered are osteo- 
myelitis, osteoid osteoma, fibrous dysplasia, eosino- 
philic granuloma, giant cell tumor, lymphoma, 
chondrosarcoma, osteogenic sarcoma, Ewing’s tumor, 
neuroblastoma, and myeloma. 

Attention will be directed to correlation of the 
roentgen appearance and gross pathology and to 
differential diagnosis of benign and malignant lesions. 
Therapeutic measures will also be discussed. 
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III. SPECIAL COURSES 


COURSE S-i 

Room 731 Period: T-i 

RICHARD M. HEWITT, M.D., 
Rochester, Minn. 

Suggestions Concerning the Writing and Pres- 
entation of Medical Papers 

1. Form of the medical manuscript. 

a. Devices which aid toward orderly arrangement. 

2. Some typical erroneous expressions. 

4. The tabular or textual stereoptican slide. 


COURSE S-2 
(4 periods) 

Room 734 Periods : W-i ; W-2 ; F-i ; F-2 

ARTHUR W. FUCHS, 

Rochester, N. Y. 

Influence of Exposure Factors on Roent- 
genographic Quality 

The roentgenologist is not so much interested in 
the occasional excellent roentgenogram as he is in 
obtaining a consistently uniform series of good 
quality roentgenograms from day to day. The large 
number of roentgenograms that must be produced in 
the modern laboratory demands standardization of 
exposures so that a reasonable uniformity results. 
The course will demonstrate a practical approach to 
the use of exposure factors that affect density and 
contrast, hence, roentgenographic quality. The sub- 
ject matter will be generously illustrated with roent- 
genograms demonstrating the points discussed. 


IV. THERAPEUTIC RADIOLOGY 


COURSE 301 

Room 733 Period; Th-i 

THEODORE P. EBERHARD, M.D., 
Philadelphia, Pa. 

Treatment of Leukemias and 
Lymphomas 

The radiologist must often act as his own hema- 
tologist and assume full control of these cases. The 
armamentarium now includes a large array of sub- 
stances, such as urethane, aminopterin, methopterin, 
amfol R, brewer’s yeast, nitrogen mustard gas and 
others. The particular place for each of these and its 
integration into the scheme of treatment along with 
roentgen therap)' will be discussed. 


COURSE 302 

Room 706 Period: F-2 

E. C. ERNST, M.D., St. Louis, Mo. 

Practical Concepts of Radiation Treatment of 
Carcinoma of the Cervix Uteri 

SYNOPSIS 

(a) Clinical Management and Preliminary Considera- 
tions 

(b) Indications for Roentgen Therapy: 

1. Indirect irradiation of the pelvis. 

2. Direct (intravaginal) roentgen-ray applica- 
tions. 

(c) Essential Tumor Dose Measurement Factors 

(d) Indications Jor Radium Therapy: 

1. Evaluation of the various methods and the 
intracervical applicators. 

2. Essential minimum requirements for obtain- 
ing the ideal uniform distribution of radium 
radiations. 

(e) Prognostic Factors: 

1. Tumor grading. 

2. Stage of the disease. 

3. Initial response to preliminary roentgen ir- 
radiation. 

(f) Final Discussion Period: 

Case presentations. 

2. Questions (15 minutes). 

ABSTRACT 

The practical irradiation management of carci- 
noma of the cervix will be discussed both from the 
standpoint of the institutional tumor clinic and the 
private office procedure. Although realizing that the 
radiation treatment standards continue to remain 
somewhat in a state of flux and that individualiza- 
tion in the application of roentgen rays and radium 
is a most essential consideration, nevertheless certain 
fundamental concepts in our routine procedures are 
most helpful in the management of cancer of the 
cervix. These and many other practical therapeutic 
considerations, including external roentgen therapy, 
intracavity radium and roentgen methods of treat- 
ment and the dosage measurement problems, will 
be discussed and illustrated. 


COURSE 303 

Room 740 Periods: F-i 

R. E. FRICKE, M.D., Rochester, Minn. 

Radium Therapy for the Less Common Malignant 
and Non-Malignant Conditions 
Much has been written and taught regarding 
radium therapy for the more usually encountered 
malignant and inflammatory conditions known to 
respond to irradiation. However, the radiologist is 
often confronted with rare lesions which also are 
sensitive to irradiation. Lesions such as carcinoma of 
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the penis, Peyronie’s disease, cancer of the urethra, 
chronic lymphedema of the face, cystic hygroma, and 
other rare diseases, merit discussion. General prin- 
ciples of treatment and techniciue will be emphasized. 


COURSE 304 

Room 733 Period: F-i 

ISADORE LAMPE M.D., 

Ann Arbor, Mich. 

Radiation Therapy of Selected Miscellaneous 
Non-Malignant Conditions 

At the University Hospital of the University of 
Michigan, the practice of the Section on Radiation 
Therapy includes the treatment of a large hetero- 
geneous group of diseases which are not neoplastic. 
Of these a number have been selected for discussion 
of clinical and therapeutic aspects: 

Simple inflammations and infections 
Acute parotitis 
Acute postpartum mastitis 
Tuberculous lymphadenitis 
“Thymus” 

Spondylitis rhizomelique 
Myasthenia gravis 


COURSE 307 

Room 744 Period: F-2 

T. LEUCUTIA, M.D., Detroit, Mich. 

Comparison of 200 kv. and Supervoltage 
Roentgen Therapy 

I. Physical Aspect. Supervoltage roentgen therapy 
differs from the 200 kv. therapy at least on three 
points: 

1. There is an increase in the differential action of 
the roentgen rays with increasing volt.ages, 
whether this action be a direct or indirect func- 
tion of the quality of the roentgen rays. 

2. An increasingly larger physical dose of radia- 
tion can be administered with increasing volt- 
ages to produce a similar biologic effect, es- 
pecially skin erythema. 

3. The percentage depth dose, in addition to cer- 
tain other deviations, shows an appreciable in- 
crease with higher volt.ages. 

II. Clinical Aspect. In estimating the clinical 
value, one may distinguish between the immediate 
effect and late results: 

I. The immediate effect is superior with super- 
voltage roentgen therapy in a well selected 
group of malignant neoplasms: (a) due to the 
fact that because of the above physical factors, 
the radiation is more homogeneous and effica- 
cious, and (h) .since a larger total dose c.an be 
admini.stercd with a le.sser damage to the skin. 


2. The late results are dependent on a good im- 
mediate effect and on a relatively low malig- 
nancy index of the irradiated neoplasm, so that 
the tumor remains local. Five-year statistical 
data are given. 


COURSE 305 

Room 733 Period: T-i 

EUGENE T. LEDDY, M.D., 
Rochester, Minn. 

Roentgen Therapy for Carcinoma of the Breast 

The theoretical, technical and statistical aspects of 
the preoperative use of roentgen therapy in cases of 
carcinoma of the breast will be reviewed briefly. The 
reasons why this type of therapy is not used at the 
Mayo Clinic will be presented. For several years, a 
fairly constant postoperative roentgen teehnique has 
been used; its clinical efficacy will be considered in 
detail. 


COURSE 306 

Room 706 Period: T-i 

MAURICE LENZ, M.D., 

New York, N. Y. 

Radiotherapy of Ocular Lesions 

Radium and roentgen therapy of inflammatory 
lesions and neoplasms in and about the eye are in- 
fluenced by the radiosensitivity of the conjunctiva, 
cornea and lens, and the radioresistance of the 
retina. In lesions limited to the lid, the globe may be 
excluded by lead shields. Radiotherapy of various 
inflammatory and neoplastic diseases of the eye will 
be discussed in detail. 


COURSE 308 

Room 706 Period : W-2 

CHARLES L. MARTIN, M.D., 

Dallas, Texas 

Complete Care of Cancer of Mouth and Lip 
Including Cervical Metastases with 
Irradiation Alone 

A plan for the complete radiological care of all 
stages of cancer of the mouth and lip will be de- 
scribed. Although both radium and roentgen rays 
are used, the equipment is relatively inexpensive and 
the time of treatment is short. Much emphasis will 
be placed on the intensive irradiation of metastatic 
cervical glands, using a combined roentgen-ray and 
interstitial radium technique, which has yielded 
some very promising results. Detailed descriptions 
of the procedure used in a number of actual cases 
have been prepared for presentation. 
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COURSE 309 

Room 733 Period: F-2 

U. V. PORTMANU, M.D., 

Cleveland, Ohio 

Contact Roentgen Therapy for Superficial Lesions 

This will be a presentation with Kodachrome 
slides of cases of epitheliomas, hemangiomas, verruca 
and similar conditions given contact roentgen ther- 
apy. Results will be shown and techniques used for 
treatment will be described. Some of the difficulties 
and contraindications of this method will be dis- 
cussed. 


COURSE 310 

Room 705 Period : W-2 

HAROLD W. JACOX, M.D., 

Hew York, N. Y. 

Complications Following Irradiation of the Pelvis 

The discussion will include those complications 
which are general and local, both immediate and 
late, of slight and serious consequence. Consideration 
will be given to details of the rate and methods of 
applying roentgen and radium therapy for pelvic 
lesions. The various organs involved will be evalu- 
ated from the standpoint of their tolerance to irradi- 
ation. The mechanism and management of these 
complications will be considered with a view to 
avoiding them if possible. 


COURSE 31 1 

Room 732 Period: Th-i 

BERNARD P. WIDMANN, M.D., 
Philadelphia, Pa. 

Radiation Therapy in Cancer of the Skin 

Technical procedures for the radium and roentgen 
treatment of cancer of the skin will be reviewed and 
analyzed in detail. A definite predetermined plan of 
dosage has been formulated according to the esti- 
mated surface area and thickness of the lesion. Spe- 
cial emphasis will be placed on the value of low volt- 
age roentgen rays (100-135 kv.), and a clinical com- 
parison with radium will be made according to a 
great variety of patterns for single and multiple ra- 
dium tubes with different sizes of fields, filters and 
distances. Conclusions will be drawn from a large 
clinical experience with massive and fractional doses. 
Determination of the “maximum safe dose, the 
“minimal effective dose,” the daily intensity and the 
probable best rate of administration will be con- 
sidered with specific recommendations after a rou- 
tine experience demonstrating results and skin toler- 
ance. 


V. RADIATION PHYSICS 


COURSE 201 

Room 740 Period: T-i 

CARL B. BRAESTRUP. Ph.D., 

New York, N. Y. 

Common Causes of Radiation Hazards 
in Radiology 

Radiation injuries are due mainly to improper 
operating procedures, faulty equipment, or in- 
adequate structural shielding. 

Operating Procedures: Fracture setting under 
fluoroscopy has been the cause of most radiation in- 
juries in diagnostic roentgenology. The greatest 
hazards in therapy are the omission of the filter and 
incorrect use of ionization instruments. 

Equipment: Improvements in roentgen-ray tube 
design has so increased the available dosage rate that 
permanent skin injuries may be produced in a few 
seconds. Roentgen therapy equipment should there- 
fore be provided with accurate means for the control 
of the dose. 

The protection afforded the patient and the 
fluoroscopist depends largely upon the construction 
of the fluoroscope. The use of long target-panel 
distances and adequate filtration reduces materially 
the exposure to the patient. The dose received by the 
operator is minimized by proper diaphragming of the 
useful beam and ample shielding against scattered 
radiation. 

Structural Shielding: The use of protective equip- 
ment has often produced a false sense of security, 
especially if represented as “ray-proof.” Obviously, 
barriers must be provided in any case against the use- 
ful beam and scattered radiation. Radiation injuries 
due to inadequate structural shielding seldom mani- 
fest themselves for years when permanent damage 
has already been done. No roentgen-ray installations, 
therefore, should be considered safe until so estab- 
lished by radiation measurements. 

Radium Therapy: The hazards associated with 
typical radium and radon applications will be dis- 
cussed. 


COURSE 202 

Room (to be announced) Period Th-i 

W. J. OOSTERKAMP, M.D., 
Eindhoven, Holland 

The Dosage Characteristics of Contact Roentgen 
Therapy Apparatus in Air and Water Phantoms 
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COURSE 203 

Room 740 Period : Th-i 

ROBERT B. TAFT, M.D., 

Charleston, S. C. 

Dosage Measurement from a Clinical Standpoint 

The various methods in common use for measuring 
clinical roentgen-ray dosage will be discussed, and 
the advantages and disadvantages of each pointed 
out. The value of the roentgen as a clinical unit will 
be compared with formerl)'^ used units. Pros and cons 
for the direct dosage measurement on the skin of 
the patient throughout the treatment time will be 
given. Air measurements versus skin measurements 
will be outlined and tables given for backscattering 
at commonly used wavelengths. Brief mention will 
be made of methods of determining stray radiation 
around a laboratory, either medical or industrial. 
Half of the period will be taken up with the above 
and round table discussion will follow. Throughout, 
an earnest effort will be made to keep the matter 
within the scope of the clinical radiologist who has 
little knowledge of, or interest in, pure physical 
measurements. The instructor, having had experi- 
ence in both clinical and physical work, will attempt 
to narrow the far-too-wide gap between the clinician 
and physicist. 


COURSE 204 

Room 740 Period: W-i 

LAURISTON S. TAYLOR, Ph.D., 
Washington, D. C. 

High Voltage Generators 


COURSE 205 

Room 740 Period : W-2 

J. L. WEATHERWAX, M.A., 
Philadelphia, Pa. 

Factors Affecting Roentgen-Ray Dosage 

Roeutgeti-Ray Dosage: The effect of radiation 
quality, focal skin distance, size of field, depth of 
underlying tissue in the treatment of skin and deep- 
seated lesions. 

Application of iosodose charts and tables in deter- 
mining tumor doses, emphasizing more complete 
treatment records. 


COURSE 206 

Room 740 Period: F-2 

J. L. WEATHERWAX, M.A., 
Philadelphia, Pa. 

Factors Affecting Radium Dosage 

Ba.sis for expressing radium dosace in gamma 
n>entgens. 


Arrangement of radium tubes and needles accord- 
ing to Paterson and Parker curves relating milligram- 
hours to various lengths and areas of radium applica- 
tors to deliver 1,000 gamma roentgens. 

Application of Quimby’s tables to radium tubes 
and needles in gamma roentgens. 

VI. DIAGNOSTIC RADIOLOGY 

COURSE 401 

Room 734 Period: Th-i 

LOXHE T. AUSTIN, D.D.S., 
Rochester, Minn. 

Interpretation of the Dental Roentgenogram 

The subject will be presented by means of lantern 
slides of selected dental roentgenograms showing 
dental abnormalities commonly encountered. The 
clinical significance of these will be stressed. 


COURSE 402 

Room 736 Period: T-i 

ARTHUR E. CHILDE, M.D., 
Winnipeg, Manitoba 

The Normal Encephalogram and Ventriculogram 
Congenital Abnormalities of the Brain 

The roentgen technique of cerebral pneumography 
will be discussed and the importance of a few simple 
manipulations of the head during this procedure will 
be explained. This will be followed by a review of the 
normal anatomy of the ventricular system, basal 
cisterns and cortical markings. The pneumographic 
features of various congenital abnormalities will be 
shown. 


COURSE 403 

Room 736 Period: W-i 

ARTHUR E. CHILDE, M.D., 
Winnipeg, Manitoba 

The Pneumographic Diagnosis of Expanding, 
Contracting and Atrophic Intracranial Lesions 

The deformities produced by various types of ex- 
panding intracranial lesions will be shown. En- 
cephalography is often used to determine the cause of 
epileptic seizures in patients who do not suffer from 
brain tumors, and some examples of atrophic and 
contracting intracranial lesions will also be illus- 
trated. 


COURSE 404 

Room 736 Period: W-2 

LILIAN DONALDSON, M.D., 

Chicago, 111 . 

The Early Diagnosis of Gastric Cancer 
The topic will he discussed in detail illustrated with 
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actual roentgenograms projected by means of a 
mirror system. Common pitfalls of the diagnostic 
problem will be stressed and methods and interpreta- 
tions available for avoiding them will be offered. 


COURSE 405 

Room 744 Period: T-i 

HOWARD P. DOUB, M.D., 

Detroit, Mich. 

Myelography 

A general review of myelography will be presented 
covering the technique, the various steps in its evolu- 
tion, and the different media which have been em- 
ployed. 

In connection with the application of the procedure 
to the diagnosis of protruded intervertebral disk, a 
brief review will be given of the development of the 
disk, its anatomy and physiology, and the changes 
incident to senescence. Some clinical aspects of disk 
protrusion will also be covered. 

The diagnosis of tumors of the cord, of obstruction 
due to spinal tumors with pressure effects on the 
cord, and of inflammatory processes will also be con- 
sidered. 


COURSE 406 

Room 732 Period: W-i 

C. ALLEN GOOD, M.D., 

Rochester, Miim. 

The Small Intestine 

All of the lesions commonly encountered in the 
small intestine will be discussed. Special emphasis 
will be placed upon the diagnosis of the organic 
lesions which are amenable to surgical treatment, 
such as enteritis, Meckel’s diverticulum and benign 
and malignant tumors. 

Particular attention will be paid to the roentgeno- 
scopic method of examination and there will be a 
brief consideration of the clinical indications for a 
roentgenologic examination of the small intestine. 

Lantern slides of roentgenograms and of colored 
photographs of the pathologic material will be pre- 
sented. 


COURSE 407 

Room 732 Period: F-z 

HUGH F. HARE, M.D., 

Boston, Mass. 

Recent Studies on Certain Intracranial 
Measurements 

I. The measurement of the sella turcica in the 
normal child and adult by the lateral contour method 
and by the posteroanterior projection. A discussion 


of the various changes in the sella turcica produced 
by intrasellar and parasellar lesions. 

2. A review of the methods of pineal measurement. 


COURSE 408 

Room 731 Period: F-z 

FRED JENNER HODGES, M.D., 

Ann Arbor, Mich. 

Intracranial Angiography 

The indications for this type of examination will be 
outlined and the required technical procedures will 
be discussed. Examples of angiographic results in the 
examination of various patients typifying the major 
forms of intracranial abnormality which can be de- 
tected by this method will be presented. 

Although this is very highly specialized form of 
roentgen diagnosis with a relatively narrow field of 
application, the degree of diagnostic accuracy which 
it brings to neurosurgical problems is not to be over- 
looked. Even though a radiologist does not employ it 
himself he should be fully aware of its potentialities. 


COURSE 409 

Room 734 Period: T-i 

JOHN F. HOLT, M.D., 

Ann Arbor, Mich. 

The Mechanisms of Skeletal Growth 

The practicing radiologist, whose day to day ac- 
tivities are necessarily keyed to the clinical level, 
must on occasion refer to knowledge derived from 
the basic sciences in order to understand adequately 
alterations in roentgen appearance which must then 
be translated into terms of disease. This is partic- 
ularly true in the case of growing bone, whether the 
alteration observed is a normal anatomic variation, 
of which there are many, or an obscure pathologic 
process which defies immediate classification. By the 
use of specific examples an attempt will be made in 
this course to show how a reasonable understanding 
of the fundamentals underlying osseous development 
will serve to facilitate roentgenologic interpretation 
in this particular field. 


COURSE 410 

Room 738 Period: F-z 

B. R. KCRKLIN, M.D., 

Rochester, Minn. 

Newer Developments in Cholecystography 

The cholecystographic diagnosis of tumors of the 
gallbladder will be discussed in detail, also some 
newer developments in technique will be presented. 
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COURSE 41 1 

Room 744 Period: W-i 

A. S. MACMILLAN, M.D., 

Boston, Mass. 

Roentgen Examination of the Sinuses 

I. Roentgen examination of the sinuses is a very 
important part of the diagnosis of pathology in these 
locations. The rhinologist is dependent upon a cor- 
rect interpretation of the sinus roentgenograms. The 
findings should be reported in terms of pathology, 
and not in the indefinite roentgenological terms so 
often used. In this presentation, the technique of ex- 
amination and interpretation will be considered as 
fully as time will allow. 


COURSE 412 

Room 744 Period : Th-i 

A. S. MACMILLAN, M.D., 

Boston, Mass. 

Roentgen Examination of the Mastoids 

2. The use of chemotherapy and antibiotics has 
greatly changed the course of infection in the 
mastoid. Pediatricians and general medical practi- 
tioners sometimes feel competent to treat this condi- 
tion, but too often the treatment is inadequate. The 
roentgenologic examination of the mastoid is the 
only dependable source of information. This should 
be recognized, because mastoiditis is still prevalent. 
Acute and chronic infections of the mastoid and the 
complications will be discussed. 


COURSE 413 

Room 744 Period: F-i 

A. S. MACMILLAN, M.D., 

Boston, Mass. 

3. The film reading session will consider conditions 
met in a hospital devoted to treatment of the sinuses, 
mastoids and abnormalities of the esophagus. Rare 
and unusual conditions are often emphasized in a 
presentation such as this, with failure to give ade- 
quate consideration to the more common types of 
pathology met with every day. This discussion will 
deal with the more commonly encountered ab- 
normalities in which roentgenologic assistance is 
sought. 

T he new projector developed by Doctors Dillon 
and iVlurphy which makes it possible to show four 
original roentgenograms of the sinuses at one time 
will be used. 


COURSE 414 

Room 738 Period : W-z 

EDWARD B. D. NEUHAUSER, M.D., 
Boston, Mass. 

The Roentgen Diagnosis of Congenital Cardio- 
vascular Abnormalities Amenable to Surgery 

Many forms of congenital malformation of the 
heart and great vessels, long considered of academic 
interest only, are now surgically correctible. Recent 
advances in roentgen diagnosis and in surgical tech- 
niques are leading to the recognition of abnormalities 
which have been overlooked in the past, and have led 
to the more accurate diagnosis of many malforma- 
tions whose major features have long been known. 

The roentgen features of patent ductus arteriosus, 
coarctation of the aorta, stenosis of the pulmonary 
artery, tetralogy of Fallot, Corvisart’s complex, 
double aortic arch, vascular rings constricting the 
trachea and esophagus, and anomalies of the right 
subclavian artery and of the innominate vein should 
be familiar to all roentgenologists. The diagnostic 
criteria of these malformations will be discussed. 


COURSE 415 

Room 732 Period: W-2 

LESTER W. PAUL, M.D., 

Madison, Wise. 

The Roentgenology of the Rheumatic Diseases 

This course will include a discussion of the role of 
roentgen examination in the diagnosis of the various 
diseases of the joints and periarticular structures. A 
classification of arthritis suitable for both roentgen 
and clinical use will be given. The pathologic basis for 
the changes visualized by roentgen examination will 
be covered briefly. Major emphasis in the course will 
be placed upon the correlation of the roentgenologic 
and clinical manifestations of the various types of 
joint disease, and upon the roentgenologic signs by 
which these types are distinguished from each other, 
and by which progression from early to late stages is 
followed. 

COURSE 416 

Room 732 Period: F-i 

HAROLD O. PETERSON, M.D., 

St. Paul, Minn. 

Roentgen Examination of the Urinary Tract 

The material for this course has been taken from 
an active urologic service at the Miller Hospital in 
St. Paul. The material will be supplemented by cases 
from the University of Minnesota Hospitals. The 
greater part of the course will deal with intravenous 
or excretion urography. The routine procedures will 
be thoroughly discussed, including the preparation 
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of the patient, use of cathartics, pitressin, dehydra- 
tion, type of contrast media used, compression, time 
interval for films, position of patient, etc. In addition 
to the normal variations, an attempt will be made to 
cover most of the lesions of the urinary tract and 
some of the congenital anomalies which can be recog- 
nized by intravenous urography. Emphasis will be 
placed on practical procedures and on the urologic 
diseases more commonly encountered, rather than 
on theoretical considerations. Original roentgeno- 
grams will be used for illustration with the use of a 
special projector. 


COURSE 417 

Room 738 Period: T-i 

L. R. SANTE, M.D., St. Louis, Mo. 

The Minute Anatomy and Physiology of the Lung; 

Its Behavior in Health and Disease 

The anatomical relationship, and the correlation 
of function, of the minute structures of the lung is an 
arrangement which is probably more intricate than 
any found elsewhere in the body. The balance of 
physical forces brought to bear upon the lung struc- 
tures in the physiology of normal respiration, and 
the safeguards against interference with this function 
during disease, are remarkable. 

A study of the pathogenesis of diseases of the lungs 
and correlation of the microscopic and roentgenologi- 
cal findings in these conditions should lead to a 
clearer understanding of both methods of examina- 
tion. 

Such correlated studies will be presented in a 
number of pulmonary diseases: atelectasis, emphy- 
sema, pulmonary congestion, pulmonary edema, drug 
reactions, pneumonia, etc. 

As a result of the behavior of the lung structures 
under such disease conditions certain disputed points 
in the minute anatomy and function of the lung may 
be clarified. 


COURSE 418 

Room 706 Period: W-i 

RICHARD SCHATZKI, M.D., 
Cambridge, Mass. 

Roentgen Examination in Certain Abnormalities 
of the Esophagus 

Technique 

Normal esophagus 

Curling 

Scleroderma 

Varices 

Cancer 

Extramucosai lesions 


COURSE 419 

Room 744 Period: W-z 

WENDELL G. SCOTT, M.D., 

St. Louis, Mo. 

Low Back Pain : An Evaluation of 
Present-Day Concepts 

Various concepts and conditions have been de- 
scribed by orthopedists as a cause of low back pain. 
In the past years these have been popularized and 
have enjoj'ed a vogue almost as volatile as fashions. 
They are briefly reviewed in the light of present-day 
knowledge. 

Lantern slides will be used to illustrate various 
conditions which cause low back pain and which can 
be demonstrated by roentgenographic means. The 
discussion will include references to the different 
roentgenographic techniques used in the examination 
of patients with low back pain. 


COURSE 420 

Room 732 Period: T-i 

PAUL C. SWENSON, M.D., 
Philadelphia, Pa. 

Diagnostic Procedures in the Study of the Large 
Intestine 

This course will deal with all methods now used in 
roentgenography. An attempt will be made to in- 
clude all practical procedures used in most hospitals 
and clinics, with a discussion of the conditions known 
to be amenable to roentgen diagnosis. 


COURSE 421 

Room 736 Period: F-2 

BARTON R. YOUNG, M.D., 
Philadelphia, Pa. 

Roentgen Diagnosis of Diseases of the Air and 
Food Passages of the Neck; Planigraphy of 
the Lar3mx 

The normal roentgen anatomy of the soft tissues of 
the air and food passages is reviewed in detail in the 
first part of the course. Roentgenoscopy is an indis- 
pensable preliminary procedure, so considerable time 
is devoted to a discussion of this part of the examina- 
tion. The disturbances in deglutition due to tumor, 
infection or faulty innervation and the altered physi- 
ology and morphology of the larynx that result from 
any one of these conditions are readily detected by 
roentgenoscopic examination, and the roentgeno- 
scopic appearances of some of the more common 
lesions are shown. 

The changes in the air and food passages produced 
by foreign bodies and inflammatory and neoplastic 
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diseases are demonstrated by exhibiting non-plani- 
graphic and planigraphic roentgenograms. A tech- 
nique for obtaining posteroanterior studies Using 
non-planigraphic methods is outlined, and the value 
of this procedure for lateralizing laryngeal lesions is 
emphasized by showing illustrative cases. 

The indications for body section roentgenography, 


and the results obtained from the application to the 
neck are presented. Planigraphy is of maximum 
value in the demonstration of tumors of the larynx 
but its superiority to conventional roentgen methods 
is not limited to the larynx. The planigraphic ap- 
pearance of a number of interesting lesions in the 
larynx and cervical trachea is shown and discussed 
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T he three prime factors in producing 
roentgenograms of the highest quality 

are: 

(i) Sharpness of detail controlled by 

(a) Focal spot size 

(b) Focal film distance 

(c) Speed of exposure 

(d) Object film distance 

(2) Degree of contrast controlled by 
(a) Kilovoltage used 
(b) Elimination of secondary radiation 

(3) Uniformity of density controlled by 

(a) Total radiant energy reaching the 
film 

(b) Time-temperature processing of the 
film 

Roentgenography of the gastrointestinal 
tract as routinely done leaves much to be 
desired. Present equipment generally com- 
prises a stationary anode tube with a fixed 
focal spot of some 3-6 or more millimeters 
in diameter, possibly a fixed filter grid, and 
in most cases an absolute timer of a syn- 
chronous motor driven type. As a current 
of 100 milliamperes is about the maximum 
consistent with tube life, the focal film dis- 
tance is relatively short. Each of these 
items adversely affects the quality of the 
roentgenogram. Inasmuch as the focal spot 
is comparatively coarse and the focal film 
distance short, .fine detail is lost. Moreover 


at the milliamperage available a compro- 
mise must be struck between detail and 
contrast. To improve contrast a reduction 
in kilovoltage would lengthen the exposure 
time, as would also the use of a stationary 
filter grid. Over and above this increased 
exposure time with the added likelihood of 
movement, there is the objectionable evi- 
dence of grid lines. Uniformity of density 
can only be obtained by frequent adjust- 
ment of an absolute timer from patient to 
patient, and from position to position. Re- 
sulting errors in judgment frequently re- 
quire departure from routine time-temper- 
ature development in order to maintain 
uniform density. 

Three basic improvements must therefore 
be made if results of improved quality are 
to be obtained: 

(i) The tube must be capable of passing 
a much higher milliamperage and must 
have a smaller focal spot. 

(a) A moving grid must be substituted 
for the fixed grid on the roentgenoscopic 
screen assembly. 

(3) The timer must automatically con- 
trol the total radiant energy reaching the 
film and be independent of the body build 
and position of the patient. 

This paper outlines in a general way our 
experience in adding these improvements 
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Fig. I. Screen carriage assembly showing cassette in 
place, roentgenoscopic screen, photoelectric tube 
above screen; photoelectric sensitivity control is 
on top of standard — right. 

to a stock motor driven tilt table. The tube 
selected was a compactly designed rotating 
anode type with a focal spot of a mm. The 
energy used for roentgenography is 250 ma. 
and that used for roentgenoscopy with the 
anode at rest is usually 3 ma. The latter has 
been found quite sufficient when used at 
80 to 90 kilovolts (peak). As the tube is the 
shockproof cable type, requiring no consid- 
eration for high voltage clearance, it was 
found possible to increase the anode film 
distance without affecting the travel of the 
carriage in any way. The anode is now 26 
inches behind the table top compared with 
an original 22 inches, and a maximum focal 
film distance of 36 inches is possible with 
the screen at full extension. The installation 
of a fan inside the table increases the heat 
dissipation and permits almost continuous 
operation for all practical purposes. 

The decrease in the size of the focal spot 
and tlie longer focal film distance, combined 
with the shorter exposure time made pos- 
sible by the increased power, made a note- 
worthy improvement in detail. The in- 
creased power in association with a reduc- 
tion in kilovoltage during roentgenograph)’’ 
likewise improved contrast, but not to the 
degree desired in obese subjects, or in ex- 
treme oblique projections. A stationary 
grid gave satisfactory contrast but the grid 
lines were considered objectionable under 
certain circumstances, especially in views 


of the cap where fine rugae detail was 
wanted. 

A moving grid was designed which has a 
light mechanism operating in all positions 
of the tilt table, and no manual presetting 
is needed as to position or time between 
exposures.. The apparatus consists of a thin 
focussed wafer grid mounted on linear 
springs. During roentgenoscopy the grid is 
stationary with the springs under maxi- 
mum tension. For roentgenography the 
movement of the cassette across the tra)’’ 
trips the spring retaining catch. The grid 
then oscillates with a decaying amplitude of 
a damped wave type. Withdrawal of the cas- 
sette again resets the springs on tension. 
By such an arrangement it is theoreticall)’’ 
impossible to superimpose one line image 
on top of another, and the period of vibra- 
tion is such that all desired exposure times 
are taken care of. In practice, the grid lines 
are suppressed entirely on most roentgeno- 
grams and at no time are they prominent. 

The tray on which the grid is mounted 
replaces the standard roentgenoscopic 
screen, and being of approximately the 
same size and weight, no major alterations 
were required. The left of the tray serves 
as a receptacle for the unexposed film and 
is protected by lead. On the right there is 
an 8 by 10 inch roentgenoscopic screen and 
the grid is housed on the patient’s side of 
the screen with a tunnel the depth of the 
cassette between. In the space between the 
tunnel and the grid, a sliding mask is in- 
corporated. This arrangement permits a 
choice of a single 8 by 10 inch exposure, or 
of two 4 by 10 inch or four 4 by 5 inch ex- 
posures on an 8 by 10 inch film. A cone for 
pressure is also placed on the patient’s 
side of the device, and both cone and mask 
may be readily moved into place b)^ con- 
venient controls. To obtain a roentgeno- 
graphic exposure, the cassette is moved 
across under the screen, and as it travels a 
small lever is elevated by the top of the 
cassette. This lever promptly trips the 
grid, closes a micro switch, and through a 
series of relays energizes the timer, boosts 
the valve and tube filament current, starts 



VoL. 6o, No. 1 


Prime Factors in Spot Roentgenography 


137 





Fig. 2, A, B, C. Roentgenograms show- 
ing stomach in anteroposterior, and 
right oblique, and cap in right and left 
oblique positions, taken without 
change in timing mechanism, and 
standard development. 



the rotor, and in the course of less than a his development of a photoelectric cell 
second an exposure of 250 ma. is initiated type of timer, it was found possible to adopt 
for the proper period of time. the device and thus control the amount of 

Benefiting from the work of Morgan in radiant energy reaching the film, largely 
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irrespective of the body build or position of 
the patient. The photoelectric cell was 
mounted at the top left of the roentgeno- 
scopic screen^ and in this position the ex- 
posure is quite accurately controlled by the 
fluorescent image on the screen during 
roentgenography. 

As already noted by Morgan, the sen- 
sitivity of the photoelectric timer does not 
entirely parallel film sensitivity under all 
conditions, particularly with extremes in 
body thickness, or with marked change in 
kilovoltage. We have also found that dif- 
ferent structures show up better at different 
film densities. The gallbladder, for example, 
seems clearer on lighter films and using a 
lower kilovoltage than we would employ 
for the stomach. For these reasons, and for 
others inherent in the timer design, part 
of the mechanism was placed on the right 
of the roentgenoscopic carriage. A small 
control knob convenient to the hand of the 
operator, with a pointer easily felt in the 
darkened room, enables tube sensitivity to 
be changed and any required film density 
readily obtained. 

The apparatus as described has been 
chiefly used in gastrointestinal work. To a 
lesser extent it has been used to obtain a 
permanent record of any roentgenoscopic 
examination, including such parts as the 


gallbladder in the standing position, the 
lungs, spine, foreign body localization, and 
fractures. The roentgenograms possess 
satisfactory detail, good contrast, and com- 
pare favorably with those of similar regions 
made with a standard diaphragm at a 
comparable focal film distance. The largely 
automatic timing, associated with the 
added convenient manual adjustment de- 
scribed, enables such roentgenograms to be 
readily obtained of a wide variety of parts, 
as well as maintaining routine time-tem- 
perature dark room processing. 

SUMMARY 

. The prime factors affecting the quality 
of roentgenograms have been discussed in 
relation to apparatus currently available 
for utilizing roentgenoscopic film technique. 

An apparatus has been described which 
improves the quality of roentgenograms 
and extends the field of this technique, 
utilizing: 

(1) A rotating anode tube. 

(2) A light weight moving grid of original 
design. 

(3) A photoelectric timer of the basic Mor- 
gan design. 

Medical Arts Building 
Ottawa, Canada 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 

HEAD 

Ingraham, Franc D., and CoBBj Cully A., Jr. 
Cerebral angiography; a technique using 
dilute diodrast. J. Neiirosurg., Sept., 1947, 
422-434. 

Diodrast is a suitable medium for cerebral 
angiography. It is inert in the body, quickly 
excreted, and highly soluble. When large quan- 
tities of a concentrated solution are used in 
angiography, reactions attributable to the hy- 
pertonicity of the solution may be encountered. 
To obviate the occurrence of reactions a method 
of injecting small quantities of dilute solutions 
of diodrast with a special angiogram needle is 
presented. The needle is a No. 18 having a 
curve of about 60 degrees with its bevel on the 
outer side of the curve. A rounded shoulder 4 
mm. above the opening is placed eccentrically 
so that its plane of contact with the artery when 
the needle is in place is at an angle of 45 de- 
grees. This allows the shoulder to form a tight 
seal and to prevent the needle from advancing 
into the artery. The needle is connected to the 
syringe through an ordinary three-way stop- 
cock. 

The common carotid artery is exposed 
through a short transverse incision 2 to 3 cm. 
above the clavicle. A single loop of moist cotton 
tape is placed around the artery and attached 
to a hemostat. While gentle traction is made, 
the angiogram needle is inserted about 2 mm. 
above the tape with the stopcock in the off 
position. After one of the 10 cc. Yale B-D Lok 
syringes containing 35 per cent diodrast has 
been attached to the side arm of the stopcock 
the anode of the roentgen tube is started in ro- 
tation. The stopcock is turned to connect the 
syringe and needle and a stream of blood enter- 
ing the syringe demonstrates the patency of the 
system. I he injection of 10 cc. is made in ap- 
proximately two seconds, and as the 2 cc. mark 
is crossed the roentgen technician is asked to 
expose the film. The actual exposure coincides 
with the completion of the injection. .After the 
roentgenogram is made the valve is turned off 
and the syringe is disconnected. This procedure 


is repeated for the stereoscopic duplicate and 
for an anteroposterior arteriogram. The needle 
is left in place until the films are developed. It 
is then withdrawn and pressure is made against 
the arterial puncture until bleeding stops. The 
wound is irrigated with saline and closed with 
interrupted silk sutures. 

Diodrast appears to be a safe contrast 
medium for cerebral angiography in both adults 
and children when used in this way. Roentgeno- 
grams of satisfactory quality are secured and 
several injections may be made for stereoscopic 
and anteroposterior projections, and for demon- 
stration of two or more of the four arterial net- 
works of the brain. — X. K. Latteler. 

Peyton, William T., and Simmons, Donald 

R. Neurofibromatosis with defect in wall of 

orbit. Arch. Neurol. Psychiat., March, 
1946, 55 > 248-265. 

The concept of this disease has changed 
radically since von Recklinghausen’s descrip- 
tion in 1882, The cutaneous tumors and pig- 
mentation are only two manifestations of a 
congenital defect which may involve any or all 
of the systems of the body. 

The hereditary nature has been conclusively 
established; the controlling factor is a dominant 
one which follows regular mendelian principles. 
Evidence is stated to suggest that the cause of 
the disease lies in defective germ plasm. 

A difference of opinion exists as to the cellular 
origin of the neurofibroma. Masson attributes 
it to the sheath of Schwann cells and proposes 
the term “schwannoma.” Penfield and Young 
believe that the tumor is produced from fibro- 
blasts and preserves the characteristics of con- 
nective tissue. 

The osseous lesions have been classified under 
three headings: 

1. Scoliosis. 

2. Abnormalities of growth of individual 
bones. 

3. Irregularity of outline of bones, ranging 
from central or subperiosteal cysts to 
pedunculated subperiosteal tumors. 

The bones of the skull are commonly in- 
volved. Lesions which have been described are: 
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bulging of circumscribed areas, peculiar vascu- 
lar designs, enlargement of the sella, enlarge- 
ment of the orbit and of the optic canal, various 
types of gross asymmetry, subperiosteal cysts 
and “bone atrophy and erosion.” Bony defects 
can be due to destruction of bone by neuro- 
fibroma or they can be associated congenital 
defects. The latter are demonstrated in neuro- 
fibromatosis with defect in the orbital wail, 
inasmuch as there is no orbital tumor present in 
some instances. 

Defects in the wall of the orbit, permitting 
free communication between the intracranial 
cavity and the orbit, are not often mentioned in 
the literature. In a review of the literature, the 
authors found 20 cases with defects in the wall 
of the orbit. The present paper reports 5 cases 
collected over a ten year period and it is sug- 
gested that the syndrome is not as rare as the 
paucity of reports might infer. 

Temporal or parietal bossing has been re- 
ported as one of the common changes in the 
skull associated with neurofibromatosis. This 
condition was noted in 4 of the 5 cases observed 
by the authors, the roentgenograms showing 
bulging in the temporal region on the side of the 
tumor. Roentgen evidence of increased pressure 
is seen frequently in children. Other types of 
tumors, both of the brain and of the body in 
general, are frequently found in association with 
neurofibromatosis. Thirteen per cent of the 
neurofibromas undergo malignant change but 
tumors having no relationship to the neuro- 
fibroma are commonly seen. Gliomas and men- 
ingiomas are frequently associated with neuro- 
fibroma. 

Exophthalmos was seen in all of the cases 
presented in this paper. Two factors may pro- 
duce this change: (i) the presence of a retrobul- 
bar neurofibroma or an associated tumor such 
as a glioma of the optic nerve; (2) encroachment 
on the orbital structures by the intracranial 
contents which proved to be the chief cause in 
this series of cases. — Robert N. Byrne. 

Soule, Arthur R., Jr., and Whitcomb, 

Benjamin B. Extensive erosion of the base of 

the skull from a leptomeningeal cyst. . 4 rch. 

Neurol. iS Psychiat., April, 1946,553 3S2-387. 

Erosion of the cranial bones from pressure of 
a leptomeningeal cyst is an uncommon, but not 
rare, condition. ^^Tile the majority of such 
cysts develop after severe trauma to the skull, 
usually with fracture, there is evidence that 


14 1 

congenital abnormalities in the dura and lepto- 
meninges may contribute to their production. 
These cysts are noted more commonly in the 
parietal, frontal, and occipital regions. 

The reported case is of a twenty-eight year 
old soldier who was admitted to an Army Gen- 
eral Hospital with swelling about the right orbit 
and temporozygomatic region and with ex- 
opthalmos on the same side. Complaints con- 
cerning the affected region dated back one and a 
half years at which time the patient suffered a 
mild cerebral concussion as a result of an ex- 
plosion. One year later, roentgenograms demon- 
strated cystic changes in the right anterior 
temporal region and in the walls of the orbit. A 
tentative diagnosis of cystic bone tumor or a 
vascular neoplasm was made. He was evacuated 
to the United States. A repeat examination re- 
vealed extensive destruction of bone in the mid- 
dle cranial fossa with complete erosion of both 
tables of the skull and herniation of the cyst 
into the pericranial tissues. 

The differential diagnosis discussed included 
the following possibilities: meningioma; epi- 
dermoid tumor or cholesteatoma; osteogenic 
sarcoma; xanthomatosis; leptomeningeal cyst; 
myeloma; metastatic malignant disease; 
localized osteitis fibrosa cystica. 

Successful operative interference was carried 
out and the operative findings are described. 
The concluding comment includes several 
opinions as to the mechanics of origin of tliese 
cysts. — Robei't N. By?'ne. 

NECK AND CHEST 

Bradsford, Martin L., Mahon, Hugh W., 
and Grow, John B. Mediastinal cysts and 
tumors. Surg., Gyt^ec. & Obst., Oct., 1947, <?5, 
467-494. 

The authors emphasize, as does John Alex- 
ander, “The majority of circumscribed intra- 
thoracic neoplasms arise within the lung (al- 
most all of them being malignant); manj" of 
those that arise outside of the lung are malig- 
nant; and, therefore, the prompt removal of any 
circumscribed neoplasm which cannot be 
proved benign is of vital importance.” 

Congenital Cysts 

Epidej-moid cysts, dermoid cysts and teratomas. 
Epidermoid is the simplest of the cysts lined bj' 
stratified squamous epithelium supported by 
fibrous tissue and its contents are desquamated 
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and degenerated epithelial cells.] Dermoid cysts 
are lined by stratified squamous epithelium with 
added elements in their walls of structures ordi- 
narily arising from skin; sebaceous glands, coil 
glands, hair and teeth. The teratomas include 
elements of all three layers so that all structures 
of theepidermoid ordermoid may bepresent plus 
ciliated and cylindrical cell structures of gut or 
respiratory tract origin; muscle, bone, cartilage, 
lymphoid tissue, brain and thyroid. 

Pericardial celomic cysts. This type of cyst is 
thin-walled and contains clear fluid. The so- 
called “spring water” cyst may be included 
under this heading. 

Bronchial cysts of the mediastinum. These con- 
genital cysts of the mediastinum are character- 
ized by ciliated columnar epithelium in their 
lining membranes. Cartilage and smooth mus- 
cle bundles are often present in their walls. 

Esophageal cysts and gastroenteric cysts. Those 
cysts included within the muscularis of the 
esophagus can be called esophageal cysts; those 
located in the rest of the mediastinum or lung 
can be of bronchial origin. Gastroenteric cysts 
are rare. They are characterized by the re- 
semblance to gastric and intestinal structures. 

Cystic lymphangiomas. These cysts are also 
called “cystic hygromas.” They are very rare in 
the mediastinum and are characterized by mul- 
tiloculated cysts containing fluid with an endo- 
thelial lining and smooth muscle and lympho- 
cytes in the walls. 

Connective Tissue Tumors 

Fibromas. This is a rare lesion. It is usually 
“silent” for years. 

Lipomas. Most of the intrathoracic lipomas 
originate in the mediastinum. They may attain 
giant size and cause death from pressure. 

Leiomyomas. Many of the intramural extra- 
mucosal tumors of the esophagus are leiomyo- 
mas. It is important to remove these growths 
because of the possibility of sarcomatous de- 
generation. 

Xanthomas. It is questionable that these 
tumors should be considered as a separate type. 

Chondromas., chondromy.xomas, chondromyxo- 
sarcomas. These tumors originate from cartilage 
which is found adjacent to the mediastinum in 
the sternum, costal cartilages, and articular 
surfaces of the spine and costovertebral junc- 
tions. They are important in that they attain 
gre.-it size and may metastasize even though 
bemgn on microscopic section. 


NeurogeJtic Tumors 

These tumors arise from the sympathetic 
nervous chain or its anlagen. 

Neurofibromas. These tumors are thought to 
come from the perineurial or endoneurial fi- 
brous tissue and are distinguished from the tu- 
mors of the sheath of Schwann which are 
characterized by elongated fusiform cells with 
“pallisading” of the nuclei. 

Ganglioneuromas . Scott and Palmer classified 
the tumors of the peripheral sympathetic sys- 
tem according to degree of diiferentiation. 
Ganglioneuroma lies with pheochromocytomas 
and astrocytomas in the completely differenti- 
ated group. There is a very low tendency to- 
ward malignancy. 

Primary Tumors of the Thymus 

There is considerable confusion regarding 
classification of the tumors of the thymus. 

Benign thymomas. The present knowledge of 
the relationship between myasthenia gravis and 
tumors of the thymus is sketchy. 

Malignant thymomas. The lymphosarcoma or 
thymoma, which probably originates from the 
reticulum cells, is the most common type. 

Thymic cyst. This is a rare entity in adults. A 
few cases have been reported in infants. 

Primary Tumors of Lymph Nodes 

Lymphosarcomas . Primary sites of lympho- 
sarcoma in order of frequency are: cervical, 
mediastinal, retroperitoneal and mesenteric 
nodes. 

Hodgkin's disease. Jackson and Parker 
showed mediastinal or hilar nodes to be in- 
volved in 52 per cent of their 174 cases of Hodg- 
kin’s granuloma, with one-third of the cases of 
Hodgkin’s sarcoma showing involvement. 

Boeck's sarcoid. Boeck’s sarcoid is a pitfall in 
the common practice of using a “test dose” of 
deep roentgen therapy to establish the diag- 
nosis of “malignant lymphoma.” Riesner states 
that over 85 per cent of 35 cases showed medi- 
astinal node involvement, and that 6 of these 
cases showed practically complete disappear- 
ance of tire shadows while being watched; half 
of the total showed some regression. 

Endotheliomas. This is a rare type of primary 
tumor of the lymph nodes. 

Primary and Secojtdary Sarcomas 

Any of the connective tissue in the medi- 
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astinuin may be the site of sarcoinatous growth. 
Unfortunately, there is no way to distinguish 
between the benign mediastinal tumors and the 
malignant on roentgen examination. Total re- 
moval is possible in early cases and metastasis 
is usually late. 

Secondary sarcomas of the mediastinum are 
extremely rare as hematogenous spread is more 
frequent, therefore involving the lungs before 
the mediastinum. 

Prvtiary and Secondary Carcinomas 

The most frequent origin of primary carci- 
noma of the mediastinum is the thymus. Pri- 
mary sarcomas are three to four times as fre- 
quent as primary carcinomas. 

Secondary carcinomas of the mediastinum 
usually come from lung, esophagus or breast, 
and occasionally from abdominal viscera. — 
Mary Frances Vastine. 

Ecker, Arthur, and Chamberlain, Richard 

H. An additional approach to the internal 

carotid artery for cerebral angiography. J. 

Neurosurg., Sept., 1947, 4, 444-450. 

The purpose of this paper is to describe an 
additional site through which roentgenographic 
contrast medium may be introduced into the 
internal carotid artery. The site described is 
immediately below the carotid foramen at the 
base of the skull. Here the internal carotid ar- 
tery is relatively fixed because of the proximity 
to its bony canal. 

The point of entry of the spinal needle is 
chosen on the skin 3 mm. anterior to the pos- 
terior edge of the ascending ramus of the man- 
dible at the point where the latter is most con- 
cave. The needle is directed upward and medi- 
ally in relation to the skull and backward in 
line with the center of the externa! auditory 
canal. It must pass through a triangle of bone 
bounded by the styloid process below, the as- 
cending ramus of the mandible in front, and the 
tympanic plate above. When the needle passes 
through the wall of the artery, a definite “give” 
may be felt, but it is frequently necessary to 
strike the medial wall of the carotid foramen 
and then withdraw the needle very slowly until 
arterial blood gushes forth. It is then in the 
proper position in the internal carotid artery. 
The injection should be made quickly so that 
10 cc. of 35 per cent diodrast is placed within 
the artery in less than three seconds. 

The authors first attempt percutaneous in- 
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jection of the common carotid artery and if this 
procedure is unsuccessful, injection of the in- 
ternal carotid as described is the next procedure 
of choice. Should this method also be unsatis- 
factory, direct exposure of the carotid is then 
employed. 

The authors are also aware of disadvantage of 
the method described, and advise against the 
use of thorotrast as a contrast medium because 
of the danger of extravasation. However, the 
high injection site allows use of low concentra- 
tion contrast medium with reduced total 
amount of medium employed, and the advan- 
tage of direct injection into the internal carotid 
artery. — K. K. Latteier. 

Gorgenyi-Gottche, O., and Kassay, D. The 
importance of bronchial rupture in tubercu- 
losis of endothoracic lymph nodes. Am, J. Dis; 
Child., August, 1947, 74, 166-206. 

The authors agree with Rossle who believed 
that the shadows known previously as “epi- 
tuberculosis” in the lungs were nothing but the 
roentgen picture of atelectasis. They trace the 
reports in the literature since 1919 when Klein- 
schmidt observed large shadows in the lungs of 
tuberculous children which disappeared later 
without trace. In 1920, Eliasberg and Neuland 
considered these shadows regressive and harm- 
less and named them epituberculous infiltra- 
tions. 

In this paper, 12 cases are reported in detail, 
all of which have reproductions of the roent- 
genographic findings. In addition to the usual 
roentgenograms of the chest, tomography was 
employed in the examination of the patients. 
This best demonstrated the trachea, the main 
bronchi and even the smaller bronchi. Twenty- 
eight cases were subjected to bronchoscopy. In 
18, there was evidence of rupture of a lymph 
node into a bronchus; in 3, encroachment on a 
bronchus by a lymph node was demonstrated, 
and in 7, bronchoscopy was without result. 
They concluded that a common cause was pres- 
ent in the cases having shadows such as de- 
scribed by Eliasberg and others, namely, rup- 
ture of caseous lymph nodes into the bronchi. 

In confirmation of their opinion, the authors 
quote the work..of Kail6 whose report in more 
detail will be published later. He found that 
in 17 cases of tuberculosis in children which 
came to autopsy, 8, or 47.1 per cent, revealed 
bronchial rupture. Careful technique at autopsy 
is required to demonstrate the rupture. Some- 
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H’nes only a very small opening is found 
through which the contents of a caseous lymph 
node expands into the lumen of a bronchus. 
Many children die of tuberculous meningitis 
before the stage of bronchial rupture occurs. In 
3 of the 17 cases, the primary focus ruptured 
into a bronchus. In i case, a lymph node rup- 
tured into a main bronchus and a double rup- 
ture occurred in 2 cases. The sites where the 
rupture had taken place were as follows: sec- 
ondary and tertiary bronchi, 6 cases (5 of them 
lower lobes); primary bronchus, 6 cases (2 into 
the middle and 2 into the lower lobes); main 
bronchus, 4 cases and trachea, i case. In only 
9 cases of the 17 (53.9 per cent) could the 
location of the rupture have been discovered 
by means of the bronchoscope. 

Bronchi which were examined at autopsy, 
frequently showed arched lymph nodes which 
apparently coalesced with the wall of the bron- 
chus, and while destroying it, they encroached 
on the lumen. The encroaching lymph nodes 
then can be considered the prelude of rupture. 
Sometimes spontaneous evacuation of the case- 
ous masses within the bronchi can occur. 

The clinical signs and symptoms are de- 
scribed in detail. In some, they are striking and 
alarming, while in others, which are in the ma- 
jority, they are not pronounced. These, the 
authors term silent cases. 

Among the roentgen signs, those of atelecta- 
sis are important, especially the so-called Holz- 
knecht-Jakobson, sign, namely, the movement 
of the mediastinum during deep inspiration to- 
ward the side of the bronchial stenosis. Obstruc- 
tive emphysema is an imperative indication for 
bronchoscopj'. — i?. S. B 7 ' 07 ner. 

Fagin, I. Donald, and Schwab, Edward H. 
Spontaneous mediastinal emphysema. Aim. 
Int. Med., June, 1946, 24, 1052-1072. 

Three patients with spontaneous mediastinal 
emphysema are reported. The pathogenesis and 
clinical features of the condition are discussed 
in detail. 

The present conception of spontaneous medi- 
jistinal emphysema is that air leaks from alveoli 
into perivascular connective tissue .and thence 
into the hila and mediastinum. This postulates 
a defect in alveolar walls due to emphysema or 
disease which allows air to reach the sheaths of 
pulmonary blood vessels. The pumping action 
of respiration, due to lengthening and shorten- 
ing of the pulmonary vessels, forces air along 
these periv.ascular sheaths to the mediastinum. 


Under certain conditions, the distended sheaths 
of the pulmonic blood vessels may cause inter- 
ference with blood flow and circulatory em- 
barrassment. 

Males were affected 12 times as often as fe- 
males. The average age was twenty-six years. 
There was no occupational predisposition. In 
less than one-half of the patients, physical exer- 
tion seemed related to the mediastinal emphy- 
sema. 

Sudden pain was usually the first symptom. 
The pain often suggested a cardiac accident in 
onset and distribution. It lasted from a few 
hours to days. 

A peculiar crackling or crunching sensation 
was often a subjective finding. Dyspnea varied 
depending upon the degree of associated pul- 
monary collapse. 

Mediastinal crepitation was the characteris- 
tic clinical finding. It was audible for periods 
ranging from hours to six weeks. Sometimes, 
it varied from day to day being audible once, 
and not heard later. 

Pneumothorax, particularly left sided, was a 
common occurrence. It occurred more fre- 
quently in patients most severely affected. 

The roentgen ographic evidence of air in the 
mediastinum clinched the diagnosis. Unfortu- 
nately, less than half of the cases revealed air 
along the cardiac borders or in the anterior 
mediastinum. 

The prognosis was uniformly good in adults. 
Infants offered a more serious prognosis. 

This is a well documented review with an ex- 
cellent bibliography. — Philip J. Hades. 

Fenichel, Nathan M., and Epstein, Bern- 
ard S. The clinical and roentgenologic.diag- 

nosis of pericardial effusion. Aim. Int. Med., 

March, 1946, 24, 401-412. 

This is a clinical review of findings in 13 pa- 
tients with large pericardial collections. All had 
distended neck veins, hepatic enlargement, and 
other evidences of cardiac tamponade. All were 
dyspneic but only 7 were orthopneic. 

The authors review the clinical manifesta- 
tions of pericardial effusion. It was noteworthy 
that the electrocardiogram was not very helpful. 

Diffuse cardiac enlargement was noted 
roentgen ographically in all patients but the 
“water-bottle” appearance was seen only in six. 
The most reliable roentgen procedure was re- 
peated observations for evidence of recession or 
progression in the size of the lesion. Fluoros- 
copy for differences in amplitude of pulsation 
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over the heart margins and great vessels was not 
considered diagnostic . — Philip J, Hodes. 

ABDOMEN 

Lopez-Kruoer, Rodolfo, and Dockerty, 

Malcolm B. Tumors of the islets of Langer- 

hans. Surg., Gynec. & Obst..^ Oct., 1947, Sy, 

495-51 1- 

The authors summarize their article as fol- 
lows; 

1. Asymptomatic islet cell adenomas are 
more frequent than hitherto believed. Routine 
examination of 10,314 pancreases revealed 44 
such tumors and a carefully conducted study of 
500 pancreases disclosed 8 tumors (1.6 per cent). 

2. Clinical hypoglycemia originating in neo- 
plastic proliferation of islet cells is a rare disease. 
Such proliferation can be manifest in 4 ways 
pathologically: (i) benign adenomas, 70 per 
cent; (2) islet cell adenomatosis, 2 per cent; (3) 
histologically malignant but non-metastasizing 
islet cell tumors, 20 per cent; (4) metastasizing 
islet cell carcinomas, 8 per cent. 

3. Generally productive of a clinical history 
measured in half decades, the adenomas are 
small, fairly well encapsulated nodules with 
high degrees of cellular differentiation and no 
mitosis. The histologically malignant or “bor- 
der-line” tumors are, on the average, twice the 
size of the adenomas and are more vascular and 
more invasive. The presence of cellular atypia, 
hyperchromatism, and mitosis is that of grade i 
(Broders) order of malignancy and is paralleled 
in a general way with a relatively short clinical 
history. The possibility of metastasis should be 
considered in members of this group in which 
vascular invasion is present. Measured in clini- 
cal terms of months rather than years and some- 
times of production of a paradoxical gain in 
weight, metastasizing islet cell carcinomas dem- 
onstrate a large size, gross invasive tendencies 
and metastasis with microscopic evidence of 
manifestly malignant cells and vascular inva- 
sion. In all of the groups positive results using 
special staining methods will be obtained in 
some but not all of the tumors. The results do 
not justify the conclusion that functioning pan- 
creatic insular tumors are beta cell neoplasms. 

4. Statistically speaking, the surgeon can ex- 
pect to find a tumor in from 50 to 60 per cent 
of the cases on the first exploration. The pres- 
ence of multiple tumors (10 to 15 per cent in the 
border-line and the metastasizing malignant 
groups) will sometimes decide the necessity of 


and Radium Literature , \ 145 

repeated operations in search for the causative 
tumor (persistence of hypoglycemia after ^r- 
tial pancreatectomy for hyperfunctioning tu- 
mor). “Blind” resection of the tail of the pan- 
creas will remove 50 per cent of the tumors; 
resection of the body as well as the tail will 
account for about 20 per cent more. Total pan- 
createctomy will occasionally be necessary for 
some of the small buried tumors located in the 
head of the gland, which is the site of about 20 
to 30 per cent of the neoplasms. Very rarely (i 
to 2 per cent) the tumor will have an extra- 
pancreatic location. 

5. The surgeon performing an operation for 
the relief of hypoglycemia must be prepared to 
carry out procedures ranging all the way from 
simple excision of an easily identified and read- 
ily shelled out tumor to total pancreatectomy. 
These procedures are justified by the complete 
failure of medical treatment of organic hypo- 
glycemia . — Mary Fj-ancis Fasti 77 e. 

Jackman, Raymond J., Neibung, Harold A., 

and Waugh, John M. Carcinoma of the large 

intestine Aug. 16, 1947, 134, 

1287-1289. 

A study of the records of all patients with 
carcinoma of the colon and rectum who came 
to the Mayo Clinic during the year-r944 was 
made. There were 817 patients in the group 
with a total of 825 lesions. The purpose of the 
study was to determine the nature of the treat- 
ment in relation to the location of the carci- 
noma. More specifically, the study consisted in 
considerations on (i) how many carcinomas of 
the large intestine within reach of the examining 
finger are diagnosed and treated as some other 
disease during the course of the patient’s 
symptoms, the carcinoma remaining undis- 
covered; (2) how many additional carcinomas 
which should have been visible at sigmoido- 
scopic examination are erroneously treated, 
and the nature of the treatment; (3) how many 
carcinomas discernible in roentgenograms of the 
colon likewise are erroneously treated, and the 
nature of the treatment, and (4) how many 
carcinomas of the large intestine are discovered 
only at surgical abdominal exploration. 

In the group studied, more than half (54.3 
per cent) of all patients with carcinoma in any 
part of the large intestine had lesions which 
could be palpated by digital examinations of 
the rectum. About one-fourth (23 per cent) of 
the patients in tliis group had received some 
form of treatment for disease of the colon or 
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fectuin, but not for carcinoma, during the 
course of their symptoms arising from the un- 
suspected carcinoma that was within reach of 
the examining finger. An additional 16.2 per 
cent of all the patients who had carcinomas any- 
where in the large intestine had lesions which 
were within reach of the sigmoidoscope. One- 
fourth (25.8 per cent) of this group had re- 
received treatment for some disease other than 
carcinoma, which had remained undiscovered. 
Patients who had carcinomas of the large intes- 
tine that were beyond the reach of the examin- 
ing linger and sigmoidoscope constituted the 
remaining 29.5 per cent of the total series of 
817. Of this group 28.4 per cent had carcinomas 
that were diagnosed by roentgenologic studies 
of the colon, and i.i per cent had lesions that 
were discovered at abdominal surgical explora- 
tion. In this group, during the period of symp- 
toms from carcinoma, only 9.9 per cent of the 
patients had received treatment directed to- 
ward any other condition . — Samuel G. Hender- 
son, 

Crohn, Burrill B., Garlock, John H., and 
Yarnis, Harry. Right-sided (regional) coli- 
tis. J.A.M.A., May 24, 1947, 134, 334-338. 
Eight per cent of all cases of ulcerative colitis 
of the nonspecific type are regional or right 
sided in anatomic distribution. In this sub- 
group the pathologic process begins and is com- 
monly limited to a segment or segments of the 
proximal colon; its life history is characterized 
by a progressive march to the left, until by skip 
lesion or by continuity the whole colon from 
cecum to sigmoid may become interruptedly or 
continuously involved. Clinically right-sided or 
regional or segmental colitis is less severe in its 
local signs and symptoms than is universal or 
left-sided colitis with its predominantly rectal 
involvement; that is the diarrhea, the urgency, 
the staining and the bloody stools are less pro- 
nounced. On the other hand, the constitutional, 
manifestations are more apparent and are char- 
acterized by fever, often continuous, by mani- 
festations referable to the joints, ocular compli- 
cations and occasional implication of the valves 
of the heart. 

This study comprises 77 cases of right-sided 
or segmental colitis under observation between 
the years 1928 and the present date. The causa- 
tion of this form of colitis is as little specific or 
known as that of colitis in general or of ileitis. 
The average age at the time of study has been 
- 7-3 years. The pathologic process involves one 


or many of the segments of the colon in its 
progressive course except the rectum. 

The clinical manifestations of segmental co- 
litis are both local in the intestinal tract and 
general throughout the body. Locally the 
disease is characterized by diarrhea which is 
rather moderate in severity. Fever, ranging 
from loi to io 5°F., is irregular, lower in the 
morning and higher at night and not continu- 
ous and sustained but irregular and peaked. The 
leukocyte count is usually low or only slightly 
elevated (8,000 or 12,000 to 15,000). Single, but 
more often multiple joint involvement is com- 
mon. Any of many of the larger joints may be 
affected; the smaller joints, particularly of the 
hand, are frequently the site of periarticular 
inflammation. One of the less frequent but char- 
acteristic complications is involvement of the 
eye as part of a focal infection. Phlyctenular 
conjunctivitis, iritis, keratitis, and uveitis con- 
stitute the commoner forms. In one case there 
was noted an acute endocarditis, with fever and 
a blowing systolic apical murmur developing 
under observation. In this series erythema no- 
dosum occurred twice, the rash being identical 
with that on the extremities so commonly ob- 
served in the severe types of universal colitis. 

The roentgenograms taken after after a 
bariujTi enema demonstrate disturbed mucosal 
pattern, irregular and moth-eaten borders of the 
outline of the colon, foreshortening of the lumen 
and absence of haustral markings in the affected 
segments of the large bowel. When diarrhea is 
minimal and when fever, articular manifesta- 
tion and ocular complications (iritis, uveitis) 
are the obvious clinical symptoms, it is easy to 
understand why so frequently these cases are 
mistaken for chronic rheumatic fever, for Lib- 
man-Sacks disease, brucellosis or periarteritis 
nodosa. The leukocyte count is generally low in 
all of these clinical conditions; the fever is 
similarly frequently continuous or irregular in 
type. 

Where the patients choose and insist on con- 
servative therapy, retention enemas of neutral 
acriflavine at bedtime, chemotherapy and in- 
tramuscular injections of liver extract and vita- 
min B complex are used. The treatment of 
choice is surgical. Ileosigmoidostomy with sub- 
sequent subtotal colectomy was performed in 
the majority of 58 patients selected for opera- 
tion. There was a 20 per cent mortality. Forty- 
three of these remained well, while 3 have de- 
veloped subsequent disease in the rectrum. — 
.S'. G. Henderson. 
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GYNECOLOGY AND OBSTETRICS 

AyrEj J. Ernest. CerYical cancer; a disordered 
growth response to inflammation in the 
presence of estrogen excess and nutritional de- 
ficiency. Cytologicalj clincal, nutritional and 
pathologic studies. A7n. J. Qbst. ^ Gynec.^ 
Sept., 1947,5^,363-390. 

Evidence that a type of human cancer is 
associated with a metabolic disturbance char- 
acterized by a nutritional deficiency, an estrogen 
excess, and an inflammatory reaction ispresented 
in this article. The inference is that uterine 
cervical cancer may be the abnormal type of in- 
flammatory response to chronic infection which 
occurs in the presence of a nutritional defi- 
ciency of thiamine and an associated excess of 
the specific growth-hormone estrogen. 

The author summarizes his findings as fol- 
lows: 

I. Cytology studies have been found valu- 
able in early diagnosis of cervical cancer, and 
in estimating endogenous estrogen. 

2,. Comparative vaginal and cervical cornifi- 
cation counts have revealed greater concentra- 
tion of estrogens in the cervix in 87 per cent of 
cases studied. 

3. Some degree of chronic cervicitis is be- 
lieved to be present in four of five adult cervices. 

4. Estrogen-fixation and concentration in in- 
fected cervical tissues is believed to be a growth- 
stimulating factor predisposing to cancer. 

5. Evidence of excessive tissue estrogen has 
been found in 92 per cent of 50 cervical cancers. 

6. Deficient urinary thiamine excretion has 
been found in 86 per cent of 50 cervical cancers. 
Ten per cent of 50 controls showed the same 
deficiency. 

7. Riboflavin deficiency was found in 38.8 per 
cent of cancer cases, and in 6.8 per cent of the 
controls. 

8. Studies of cervical biopsies illustrating ab- 
normal growth proliferation in the presence of 
cervicitis, excess tissue estrogens, and low thia- 
mine excretion are presented. 

9. Partly by speculation, partly by interpre- 
tation of evidence presented, an attempt is 
made to correlate infection, excessive tissue es- 
trogens, and nutritional deficiency in the pro- 
duction of cervical carcinoma of the squamous 
type. 

10. The possible concentration of estrogen 
around cervical cancer lesions arouses great 
hope for improved therapy with radioactive 
isotopes. Just as thyroid cancer may succumb 
to radioactive iodine, so also may the selective 


affinity of estrogen for proliferating Mullerian 
tissues enable successful treatment of cancen 
of the cervix. — M.ary Frances Vastine. 

Fund, Edgar, R., and Auerbach, Stewart H. 

Preinvasive carcinoma of the cervix uteri. 

July 20, 1947, 134, 960-963. 

The recognition of carcinoma of the cervix in 
a truly early stage is one of the recent advances 
in the effort to control the disease. These lesions 
are being found because a search is being made 
for them. Ample and concise descriptions of the 
histopathology are available, and microscopic 
differentiation from non-cancerous squamous 
metaplasia has been emphasized. Various opin- 
ions as to the malignancy or non-malignancy of 
such lesions have been expressed by different 
writers, but the authors’ observations have led 
them to believe that tlie cells of these disorders 
are fully neoplastic and will ultimately invade 
the tissues of the cervix unless eradicated. For 
this reason they consider the term “pre-invasive 
carcinoma” as best descriptive of the disease. 

This paper represents the study of 1,200 
cervices, most of which were from patients on 
whom total hysterectomies were performed. 
Representative samples of the entire cervix 
were obtained by cutting serial blocks from 
around the junctional area. Preinvasive carci- 
noma occurred in 47 instances, or in 3.9 per 
cent of the cervices examined. Hesitancy in the 
mind of either observer as to the nature of a 
lesion was sufficient to exclude equivocal cases. 
No invasive cancers were included, although 
several early and unsuspected ones were en- 
countered. 

The average age was 36.6 years. To deter- 
mine the average age of noticeably invasive 
carcinoma of the cervix in women, 50 consecu- 
tive biopsies were selected at about the mid- 
period of this study. The average age was 48.6 
years. About 28 per cent of those patients in the 
group of 1,200 on whom adequate data were 
available had complained of some form of inter- 
menstrual bleeding. About 80 per cent of the 
women showed “normal” endocrine function as 
judged by single endometrial studies. 

Wide variation in the gross appearance of the 
cervix was noted. The most obvious gross fea- 
ture of the specimens was the absence of evi- 
dence of carcinoma. Its presence was not diag- 
nosed from the gross appearance in any case. 
The neoplasms were located principally or en- 
tirely on the gland-bearing portion of the cervi- 
cal lining, near or at the junction of stratified 
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squamous and columnar epitheliums. Involve- 
ment of the stratified squamous epithelial sur- 
face occurred to a notable extent in only 10 of 
the specimens and probably was attributable, to 
downward growth and replacement rather than 
to origin on this surface. From the initial focus, 
possibly foci, the growing cells spread vertically 
and laterally over the endocervical surface, into 
the mouths and lumens of the endocervical 
mucous glands and, inconstantly, downward to 
displace stratified squamous epithelium of the 
vaginal aspect of the cervix. Evidence that the 
remote source of these cancers is the endocervi- 
cal basal cell is fairly substantial. These groups 
of cells, which are demonstrable in nearly all 
human cervices, are capable of non-cancerous 
multiplication of squamous metaplasia. The 
location of these cells corresponds to the loca- 
tion of early carcinoma. Morphologically the 
primitive basal cell groups and the proliferating 
cell clusters bear a close resemblance to the 
common small cell surface neoplasms. 

The authors believe that early detection by 
periodic examination offers promise. Screening 
for cancer by the vaginal smear technique of 
Papanicolaou and frequent use of biopsy are 
methods of special merit in view of the occult 
nature of the initial phases of the disease. If 
diagnosed in the preinvasive stage the chances 
of cure are excellent. — S. G, He7Jderson. 

GENITOURINARY SYSTEM 

Richards, C. E. Visco-Rayopake in cystou- 
rethrography. J. Urol., Sept., 1947,5^, 185- 
191. 

Cystourethrography is useful in the diagnosis 
of bladder and urethral lesions such as neo- 
plasms, calculi, foreign bodies, fistulae, extra- 
vasations, diverticula, strictures and congenital 
anomalies. This method of diagnosis is particu- 
larly valuable where cystoscopy is impossible 
and to provide a graphic record of disease for 
later comparison. 

The history of cystourethrography and the 
development of various contrast media is 
traced by the author. Media which are satis- 
f.nctory for cystography are usually not suffi- 
ciently opaque or viscous for urethrography. 
1 he disadvantages of the usual radiopaque 
media are discussed. These disadvantages in- 
clude mucosal irritation, non-miscibilitv with 
urine and fat embolism. 

A new medium, visco-rayopake, is discussed, 
ts chemical formula and composition is given. 


The pharmacology and toxicology has been 
tested adequately and the medium has been 
found innocuous in reasonable concentration. 
Visco-rayopake appears to be an ideal medium. 
Detail is better than provided by any media 
except the iodized oils and is at least equal to 
these. The medium is water soluble and freely 
miscible with urine. There is no risk of fat em- 
bolism. If the substance should be introduced 
into the venous system it is non-toxic. 

The author has used visco-rayopake in 54 
patients with excellent results. His technique 
includes adequate preparation of the patient by 
purgation and enemas and voluntary voiding of 
all urine possible. A preliminary film of the ab- 
domen is exposed and a 2-4 per cent solution of 
sodium iodide introduced into the bladder 
through a urethral catheter. This solution is left 
in the bladder and the catheter removed. 
Twenty-five cubic centimeters of rayopake is 
then injected slowly into the urethra, the last 
5 cc. during exposure of the film. An oblique 
film is then exposed at 45 degrees while another 
5 cc. of medium is being injected. The amount 
and concentration of dye introduced into the 
bladder depends upon whether it is desired to 
outline the bladder or depict radiolucent en- 
croachment on the bladder lumen. In the 
former case larger amounts of the more concen- 
trated solution are used . — Rolfe M. Hm-vey.' 

Brodny, M. L., and Robins, S. A. The use of a 

new viscous water-miscible contrast medium 

Rayopake for cystourethrography. J. Ui'oL, 

Sept., 1947,56’, 182-184. 

The ideal medium for cystourethrography 
has not yet been perfected. Solutions of silver 
salts in adequate concentrations are injurious 
locally and toxic generally. Aqueous solutions of 
barium and bismuth leave insoluble particles in 
the bladder to act as niduses for calculus forma- 
tion. Adequate concentrations of halogen salts 
are irritating. Oily preparations such as lipiodol 
and iodochlorol tend to form globules and inter- 
fere with visualization of the bladder base. Oil 
emboli are also to be feared with these prepara- 
tions. It has been impossible to make the intra- 
venous urographic media viscid enough for 
urethrography. 

The authors introduce a new substance, rayo- 
pake, which has an iodine compound, 2,4-dioxo- 
3-iodo-6 methyl tetrahydropridine acetic acid, 
in a viscous base of polyvinyl alcohol. This has 
an excellent degree of radiopacity, may be 
diluted at will, being readily miscible with water 
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or urine, has good viscosity, has not led to em- 
bolism, shows no evidence of being a mucosal 
irritant, does not support bacterial growth and 
is completely removed by voiding. The authors 
secured satisfactory roentgenograms in aoo 
adults and 50 infants on whom the medium was 
used for cystourethrography . — Rolfe M. Harvey. 

Silver, H. K. Wilms’ tumor (embryoma of the 

kidney). J. Pediat., Dec., 1947, J/, 643-650. 

This study is based on a series of 18 verified 
cases of Wilms’ tumor. Thirteen cases had 
nephrectomy and 10 of the 13 are alive from 
two to fifteen years following therapy. 

Wilms’ tumor is the commonest abdominal 
neoplasm in children. Metastasis is by way of 
direct extension, the lymphatics or the blood 
stream, but is usually delayed. If complete 
histopathologic studies are made all character- 
istic cell types are usually present. The tumor is 
usually discovered before the age of six. Eleven 
patients were females and 7 males. 

An abdominal mass was the commonest sign 
or symptom. Abdominal pain was present in 
half the cases. Urinary symptoms were infre- 
quent. Gross hematuria was present in only 3 
cases. The commonest physical finding was of 
an abdominal mass, solid, non-tender, and 
smooth in outline. The most difficult condition 
to differentiate was adrenal neuroblastoma. 
Other diagnoses to be considered are retro- 
peritoneal sarcoma, polycystic kidney, hydro- 
nephrosis, lymphoma, splenic cyst and ovarian 
cyst. 

Seven of 8 cases in whom blood pressure was 
recorded had hypertension. Pyelography dis- 
closed distortion of the renal pelvis, displace- 
ment of the kidneys and ureters, and occasion- 
ally a non-visualized kidney pelvis. Aspiration 
biopsy is contraindicated. 

The best type of treatment seems to be 
nephrectomy plus postoperative irradiation. 
The advisability of preoperative irradiation is 
disputed by many. Most authors employ pre- 
operative irradiation only when the tumor is 
too large for operative removal. 

Ladd and White in a summary of the litera- 
ture in 1941 found 38 probable cures out of 563 
reported cases. The authors report a survival 
rate of 76.9 per cent in 13 cases having nephrec- 
tomy. All patients having preoperative roent- 
gen irradiation plus nephrectomy and post- 
operative roentgen irradiation are still alive (4 
cases). The survival time varies from two and a 
half to fifteen years . — Rolfe M. Harvey. 


Harvey, N. A. Kidney tumors; clinical and 
pathological study with special reference to 
the “hypernephroid” tumor. J. Urol.. April, 
1947, 57 , 669-692. 

The author first reviews the literature regard- 
ing hypernephromas. The present, most widely 
accepted conception of the origin of these 
tumors is that they arise from renal tissue 
rather than from adrenal rests. Fifty malignant 
kidney tumors and 8 incidental “hyperneph- 
roid” tumors encountered at the Rhode Island 
Hospital form the material on which this report 
is based. Renal tumors constitute 2 per cent of 
all tumors in adults and 20 per cent of all 
tumors in children. 

In the author’s series of kidney tumors 66 per 
cent originated in the cortex and 26 per cent in 
the pelvis; 81.5 per cent of the cases occurred in 
the fifth, sixth, and seventh decades. Seventy 
per cent of cases were in males. The tumors ap- 
peared to have a predilection for the upper pole 
and a few more cases were found on the left side 
than on the right. As in all previous reports the 
author found the symptoms to be protean and 
bizarre, with symptoms often being referable to 
metastases. The classical symptoms of pain, 
swelling and hematuria were present in only 17 
per cent of cases. Hematuria was absent in 30- 
35 per cent of cases. Weight loss was the most 
common constitutional symptom. Gross hema- 
turia occurred in 59 per cent of cases and micro- 
scopic hematuria in 77 per cent. 

Roentgenology offers the best chance for 
early diagnosis. Survey films of the abdomen 
may reveal enlargement of the kidney, this be- 
ing noted in 8 of 16 cases with such films in this 
series. Twenty excretory urograms were made 
in the present series. In 5 of these 20 the diag- 
nosis could be made from the urogram alone. In 
4 of the remaining 1 5 cases the urograms were of 
value because ureteropelvic block prevented 
retrograde study. 

The retrograde pyelogram was the more re- 
liable of the two procedures because of the finer 
detail provided. The commonest intrapelvic ab- 
normality was a filling defect due to pressure on 
or invasion of the cortex. Elongation or con- 
striction of the calices was frequently seen. The 
commonest extra pelvic urographic change, be- 
sides enlargement of the kidney, was renal and 
ureteral displacement. 

In 20 of 34 cases a definite diagnosis of kidney 
tumor was made by urographic methods and in 
15 per cent more it was suggested. The correct 
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diagnosis was made by retrograde pyelogram in 
54 per cent and by intravenous pyelogram in 31 
per cent. Lung and bone metastases were found 
by roentgen ray in only 7 per cent of cases. 

The differential diagnosis must include en- 
larged spleen, enlarged liver, adrenal tumor, 
retroperitoneal sarcoma, ovarian cyst, poly- 
cystic kidneys and hydronephrosis. 

In the autopsy group metastases were found 
in 100 per cent of cases, the lungs being involved 
in 45 per cent of cases; the bones, in 36 per cent; 
the liver, in 27 per cent; the lymph nodes, in 45 
per cent, and the renal vein in 27 per cent. 

The author advises against preoperative ir- 
radiation as allowing time for metastases to de- 
velop. The only exception is in the large fixed 
tumor in order to make operation more feasible. 
In inoperable cases roentgen therapy may re- 
lieve pain and prolong life. 

The author includes the classification of renal 
tumors proposed by Ewing. He discusses the 
histopathology of his group of cases. He also 
discusses the theories as to the origin of the 
hypernephroid type of tumor, giving his reasons 
for discrediting the Grawitz theory of adrenal 
rest origin in favor of an intrinsic renal origin. — 
Rolje M. Haney, 

Graham, A. P. Malignancy of the kidney; sur- 
vey of 195 cases. J. Urol., July, 19^"], £8, xo- 
21. 

In a period of fourteen years 195 cases of kid- 
ney malignancy were seen at the Hines Hospi- 
tal. Hematuria was the presenting symptom in 
31 per cent of cases, pain was present in 24 per 
cent, a mass was the initial symptom in 6 per 
cent, and gastrointestinal symptoms were the 
only complaint in 8 per cent. A mass could be 
palpated clinically in 41 per cent. Microscopic 
blood was found in 20 per cent and macroscopic 
blood in 13 per cent; 29 per cent had significant 
weight loss. 

Seventy-two per cent of cases had retrograde 
pyelograms, 66 per cent of which were diagnos- 
tic. Compression of the calices was present in 
59 per cent of those with positive retrograde 
findings, compression of the pelvis in 22 per 
cent, and elongation of a calix in 13 per cent. 
Twelve per cent had dilatation of the pelvis, 9 
per cent had displacement of the ureter or 
pelvis, 2 per cent had tumor calcification and 
10 per cent had ureteral obstruction. 

Onh^ 16 per cent of intravenous pyelograms 
were diagnostic as compared to 66 per cent of 
retrograde studies. Of 134 c.ases with histologic 


studies 86 per cent were cortical in origin; 37 
per cent had metastases on admission. Of the 
cases with metastases 48 per cent were to the 
chest and 23 per cent to the bones. Forty-one 
per cent were considered inoperable on first ad- 
mission. One-third of the cases which were 
operated were found to have metastases at 
operation. 

Lung metastases were found in 69 per cent of 
80 cases coming to autopsy, 39 per cent had 
liver metastases, and 36 per cent had bone 
metastases, the spine being most frequently in- 
volved. 

Thirty-five per cent had nephrectomies. 
Seventeen per cent survived five years. Twenty- 
five per cent of the operative cases had pre- 
operative irradiation varying from 500 to 6,000 
r. One-third of these had demonstrable de- 
crease in tumor size, all of these cases having 
over 4,000 r. The author questions the value of 
preoperative roentgen therapy in view of the 
fact that only one-third of the cases had reduc- 
tion in tumor size, operation was delayed for six 
weeks, and poor healing of the incisions re- 
sulted in some cases. All cases receiving pallia- 
tive therapy were dead within sixteen months. 

Twenty-three per cent of the total series were 
misdiagnosed. The primary cause for delay in 
diagnosis appeared to be delay in investigation 
of original symptoms. Sixty-one cases having 
hematuria did not seek medical help for an av- 
erage of twenty-three months. — Rol/e M. Har- 
vey. 

McLaughlin, W. L., and Bowler, J. P. The 

suprarenal cortical syndrome; report of a case 

with carcinoma of the adrenal cortex. J. 

Urol., Oct., 1947, 55, 221-234. 

The authors define the adrenal cortical syn- 
drome as the sum of metabolic changes pro- 
duced in the body by the presence of an exces- 
sive amount of adrenal cortical steroids. This 
can result from hyperplasia of the adrenal cor- 
tex through the adrenotropic hormone of the 
pituitary or from adenoma or carcinoma of the 
adrenal cortex. 

Steroids are organic compounds with a 
molecular structure similar to cholesterol and 
possessing biological -properties giving them 
hormonal characteristics. The testes and ovaries 
also produce hormonal steroids. These steroids 
influence fluid and electrolyte balance, affect 
protein sugar and fat metabolism, pigmenta- 
tion, and .masculinization and feminization of 
the body. 
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The biological properties of some of the 
steroids of the adrenal gland are discussed, de- 
soxycorticosterone being the only one which 
has been synthesized. It is now being synthe- 
sized and used in the treatment of Addison’s 
disease. Dehydroisoandrosterone is structurally 
related to testosterone and has androgenic 
properties. Clinically the adrenal cortical syn- 
drome may be manifested by; 

(1) Changes due to excess androgens or es- 
trogens (adrenogenital syndrome) 

a. Female child toward adult masculin- 

ity- 

b. Female adult toward masculinity. 

c. Male child toward adult masculinity. 

d. Male adult toward femininity. 

(2) Changes due to excess steroids of me- 
tabolism with or without excess of androgens 
and estrogens (Cushing’s syndrome). 

Aside from the clinical picture of rapid obes- 
ity of the face, neck and abdomen, thin, easily 
bruised skin, hirsutism, susceptibility to infec- 
tion, muscle atrophy, loss of libido, amenorrhea 
and psychic changes, the patients develop 
spinal changes which are of interest to the 
roentgenologist. The spine becomes osteo- 
porotic and collapse of the bodies is common. 
Steroids in the urine may be detected by labo- 
ratory methods. 

Adrenal tumors may occasionally be diag- 
nosed by roentgenography. Excretory urog- 
raphy may show caudad displacement of the 
kidneys. Perinephric air injections will often 
outline an adrenal tumor and in some hands ap- 
pears to be an entirely safe procedure. The 
differential diagnosis between tumor and hy- 
perplasia of the adrenals may be difficult. 

The surgical management of adrenal tumors 
is discussed in detail. 

The authors report the case history of a 
white male, aged forty-four, whose admission 
complaint was that of low back pain. The pa- 
tient had had a hemorrhoidectomy fourteen 
months prior to admission. This had been fol- 
lowed by multiple pulmonary infarcts. Nine 
months before admission the patient’s family 
noticed that he was developing progressive 
“bloating” of the face. For the past month and 
a half he had complained of low back pain. The 
blood pressure was 140/90. Atrophy of the 
muscles of the arm and leg was present. Blood 
chemistry was negative. The basal metabolic 
rate was low. Roentgenograms of the spine re- 
vealed marked osteoporosis with compression 
fractures of the second, third, and fourth lum- 


bar vertebrae. An excretory urogram showed 
questionable depression of the right kidney. 
Symptoms progressed following discharge and a 
psychosis developed. On subsequent admissions 
the spinal osteoporosis had increased and at 
this time perirenal air insufflation showed a 
rounded mass above the right kidney. At opera- 
tion a tumor was found in this area which was 
histopathologically a cancer of the adrenal 
gland. Following operation testosterone pro- 
prionate therapy was instituted with striking 
improvement in all symptoms. Thirteen months 
after removal of the tumor spinal roentgeno- 
grams showed complete recalcification of the 
spine . — Rolje M. Harvey. 

Berry, J. V., and Berry, N. E. Acute exuda- 
tive cystitis of undetermined etiology. "J. 
Urol.y Oct., 1947, s 8 , 260-267. 

This condition has been described under 
various names such as acute exudative cystitis, 
acute interstitial cystitis, acute hemorrhagic 
cystitis, amicrobic pyuria and Reiter’s disease. 

It is characterized by a nonspecific urethritis 
followed by an acute hemorrhagic cystitis. 
Clinically the onset is acute with frequency, 
profuse hematuria and absence of loin pain or 
fever. In Reiter’s syndrome conjunctivitis and 
arthritis are also present. Dilatation of the up- 
per urinary tract also occurs in the syndrome. 

The authors have encountered 24 cases, 
mostly in soldiers. They report in detail 3 il- 
lustrative cases, including reproductions of 
intravenous urograms to show the characteris- 
tic contraction of the bladder and dilatation of 
the upper urinary tract. The cause of the con- 
dition is unknown, although a filterable virus 
has been suggested. The differential diagnosis 
must include gonorrheal and tuberculous 
urethritis and prostatitis. Smears and urine 
cultures should aid in the exclusion of these dis- 
eases. 

The roentgen findings of a contracted bladder 
and dilated upper urinary tract are very sug- 
gestive of the syndrome. Response to neoars- 
phenamines is usually rapid . — Rolfe M. Harvey. 

Van Dozen, R. E. Nephroptosis producing 
duodenal symptoms. J. Urol., Nov., 1947, 
5S, 304-308. 

This is a series of 3 case reports in which 
symptoms were present referable to the upper 
gastrointestinal tract, and treatment for duo- 
denal ulcer had been instituted for varying 
periods of time although the true pathological 
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causes of the symptoms were in the genito- 
urinary tract.- All cases were operated upon 
and found to have fibrous bands extending 
from the renal hilum to the duodenum and 
exerting traction on the latter, especially in the 
erect position. 

All j cases were relieved of their gastroin- 
testinal symptoms by operative correction of 
the nephroptosis and in 2 cases by division of 
fibrous bands extending from the kidneys to the 
duodenum. — Ro^e M. Harvey. 

Burkholder, T. M., and Braund, R. R. Mas- 
sive calcinosis with chronic renal insufficiency 
due to polycystic kidneys. J. Urol., June, 
19475 IC01-1009. 

The authors report the case of a forty-six 
year old white female whose admission com- 
plaints were of painful swellings of both 
shoulders, both subscapular areas, the left el- 
bow and generalized body itching. The patient 
had been in good health until four years previ- 
ously when she was siezed with an attack of sub- 
sternal pain, nausea and vomiting and was told 
she had renal insufficiency due to polycystic 
disease. No abnormal calcium deposits were 
noted at that time. 

Her health was good for three years after 
which she had recurrent bouts of hematuria, 
polyuria, intractable vomiting and weight loss. 
Four weeks before admission she noted rapid 
enlargement of the left shoulder with pain and 
itching. The right shoulder and left elbow were 
subsequently involved. Numerous subcutane- 
ous masses, which appeared to be fluctuant 
cysts, could be palpated about the large joints. 
The urine contained albumin and numerous red 
blood cells. The blood urea nitrogen was 172 
mg. per 100 cc. The serum phosphorus was 10.2 
mg., the serum calcium 11.5 mg., and the alka- 
line phosphatase 5.4 Bodansky units. 

Roentgen studiesjshowed patchy calcification 
of the aorta, a large irregular dense calcification 
overlying the right lung and extending beyond 


the lateral chest wall and multiple irregular 
calcium deposits about the shoulder girdles, left 
elbow and both gluteal regions. The kidneys ap- 
peared enlarged to about, three times their nor- 
mal size although the pelves could not be 
visualized with diodrast. 

A partial excision of the mass overlying the 
right chest wall was done. It was a multilocu- 
lated cystic mass containing tenacious chalk- 
like fluid. No definite histologic diagnosis was 
made. The patient died in spite of therapy. An 
autopsy, limited to the abdomen, confirmed the 
presence of polycystic kidneys. 

The differential diagnosis of the case in refer- 
ence to calcinosis circumscripta, calcinosis uni- 
versalis, myositis ossificans, metastatic calcifi- 
cations, primary hyperparathyroidism and 
primary renal insufficiency is discussed. The 
authors’ case is apparently one of chronic 
acidosis and hyperphosphatemia secondary to 
renal insufficiency as a result of polycystic kid- 
ney disease . — Rolfe M. Harvey. 

Pearse, R., and MacMillan, R. L. Congenital 

arteriovenous aneurysm of the renal artery. 

J. Urol., Oct., 1947, y 8 , 235-238. 

The authors describe the case of a sixty year 
old male who suddenly passed bright red blood 
during urination. This persisted for six days. 
Catheterization of the left ureter produced a 
few drops of very thick bloody fluid. The survey 
film of the abdomen was negative. A right retro- 
grade pyelogram was also negative. A left 
retrograde pyelogram showed a rounded pres- 
sure defect on the middle and upper calices. 
The suggested diagnosis was that of polycystic 
kidney disease or early hypernephroma. 

Four days after cystoscopy a left nephrec- 
tomy was performed and a saccular aneurysm of 
the renal-artery, 4 cm. in diameter, was found. 
This communicated with a venous aneurysm 
which in turn caused a pressure effect on the left 
renal pelvis. The latter had been noted on the 
pyelogram . — Rolfe M. Harvey. 





Because they are made to work together 











M atched in design and pro- 
duction by one plant, tested 
together as well as singly, they give 
matchless performance together; 
Kodak Film— Blue Brand and Kodak 
Screens, in recording the latent 
image . . . Kodak Chemicals, in mak- 
ing the image visible and lasting. 

That is why ... in ordering x-ray 
materials . . . you should always 
specify “Kodak,” all the way. 






Use 

KODAK FILM-BLUE BRAND 

Expose with 

KODAK SCREENS 

Process with 

KODAK CHEMICALS 

■\r 


Kodak I » kndiV Kodak 

*Wxiirrm» X-RAY FlX^* 

UJITO-ISM- ; kUJj, ;• «*• 

' .Kodak . 

civiiorK " ^ U 


KODAK PRODUCTS FOR RADIOGRAPHY 

Blue Brand and No-Screen Medical X-ray Films . . . Pho- 
toflure Films for photoradiography . . . Periapical and 
Occlusal Dental X-ray Films — Fine-Grain, High- 
Definition, and Ultra-Speed X-ray Intensifying Screens 
. . . Exposure Holders . . . Liquid and Powder X-ray De- 
velopers, Fixers, and Replenishers . . . Electric Chemical 

Mixers Safelight Lamps and Filters Identification 

Printer . . . Processing Hangers . . . Thermometers . . . 
Film Corner Cutter . . . Illuminator. 


EASTMAN KODAK COMPANY 

Medical Division, Rochester 4, N. Y. 


“Kodok** is o trade-mark 



THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RADIUM THERAPY xvii 



BASOLAC is the palatable Barium 
Sulphate meal which won't accentuate per- 
istalsis, incite nausea or other untoward 
effects. Its free-flowing fluidity in mixture 
assures entry into the smallest cavities and 
mucosal rugae, giving a crisp silhouette of 
the G.-I. tract wall. You can always depend 
upon it for consistently clear visualization. 
Basolac is one of many special-purpose 
radiopaques offered in the Picker accessory 
catalog. If you haven’t a copy, your request 
will bring one promptly. 




PICKER X-RAY CORPORATION 
300 Fourth Avenue, New York 10, N. Y. 

PlEASE SEND ME 

4 oi. com BASOLAC 25 lb. drum BASOLAC 

10 lb. •' •• 50 1b. '• 


NAME.. 


ADDRESS.. 


CITY.. 


..STATE. 


r . ^ r I f ^ I 

1 3 /..\\ I--" i'- 

dependable Barium Sulphate meal 



III aiis^vcrifig advertisements please mention The Americak Journal or KoRNTCi:NOLr>jY and Radium Tiup'.i y 



XVIU 


ADVERTISING DEPARTMENT 


X-RAY 


for dosUge assurance and insufance 



■s ^ 

Whether it is deep, superficial or contact therapy, or whether 
it is protection for technicians and personnel; a Victoreen 
x-ray measuring instrument has been designed and is avail- 
able to fiir eve'ry heed. / 

Condenser \ r-meters, Integrons, lometers/ Minometers 
and Proteximeters are recognized trade names of- proved 


instruments for x-ray measurement. 
Consult your equipment manufacturer^^ 


/ 


THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVE., CLEVELAND 3, OHIO 


RAY DERM 

An Outstanding Emollient for Use by Roentgenologists 
and Dermatologists 

CONTAINS NO HEAVY METALS 

Softens the Skin and Aids in Preventing 
the Dryness Following Intensive or Prolonged Irradiation 
Active ingredients; Cod liver oil, Neatsfoot oil, prepared 
extract of Grendelia, Phenyl salicylate. 

LITERATURE 

Beneficial Effects in use of RAVDERM OINTMENT in Roentgen Therapy 

1 ) General Practice Clinics — Radiology Section 

Volume 4 — No. 4 — October 1947 
Volume 4 — No. 2 — April 1947 

2) Medical Journal Record Publishing Co., Inc. 

Pgs. 344-350 — June, 1947 
Reprints and samples on request 

VELVET PHARMACEUTICAL PRODUCTS COMPANY, INC. 

Sole Distributor 

' 1 1 Park Place, New York 7, N.Y. 


In anrtcrring advrrtiicmrnii (•teasr inenlion The Americas' Journal or Roentcenolocv and R.vdium Tiierape 



THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RADIUM THERAPY 


YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 

The American Roentgen Ray Society 

A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the some 
price — $1.50 per copy — applies to oil issues — no quantity discount. (Effective December 1, 1947) 

Order BACK ISSUES of the Journal from: 

CHARLES C THOMAS • PUBLISHER 3B1-327 East Lawrence Avenne SPRINGFIELD • ILLINOIS 


American Quarterly of Roentgenology: J 906-1 91 3 

Vol. 2, No. 1, Dec. 1909 Vol. 3. No. 4, March 1912 

Vol. 2, No. 2, March 1910 Vol. 4, No. 1, Aug. 1912 

Vol. 3, No. 1, 2, April, July 1911 Vol. 4, No. 3, Feb. 1913 

Vol. 3. No. 3. Dec. 1911 Vol. 5. No. 1, Sept. 191J 


The American Journal of Roentgenology: 1914-1922 


Vol. 2. Nos. 11 and 12. Dec. 1915 
Vol. 3. Nos. 3. 5. 6. 7, 8. 9. 10 (1916) 

Vol. 4. Nos. 1, 5, 6, 9, 11,12 (1917) 

Vol. 5, Nos. 2, 3. 4, 6, 7, 8, 9. 11. 12 (1918) 


Vol. 6, Nos. 1, 2, 3, 4, 5, 6. 7, 8, 10, 12 (1919) 
*Vol. 7, Nos. 1-12 inclusive (1920) 

Vol. 8, Nos. 8. 9. 10, 11. 12 (1921) 

Vol. 9, Nos. 1-12 inclusive (1922) 


The American Journal of Roentgenology and Radium Therapy: 1923-1929 


Vol. 10. Nos. 5, 6. 7, 8, 9, 10, 11. 12 (1923) 
Vol. 11, Nos. 1-6 Inclusive (Jan.-June 1924) 
Vol. 12, Nos. 1-6 (Inclusive (July-Dee. 1924) 
•Vol. 13, Nos. 1-6 Inclusive (Jan.-June 1925) 
Vol. 14, Nos. 1-6 Inclusive (July-Dee. 1925) 
Vol. 15, Nos, 1-6 Inclusive (Jan.-June 1926) 
Vol. 16, Nos. 1-6 Inclusive (July-Dee. 1926) 


Vol. 17, Nos. 1. 2, 3. 5, 6 (First half of 1927) 
•Vol. 18, Nos. 1-6 Inclusive (July-Dee. 1927) 
•Vol. 19, Nos. 1-6 Inclusive (Jan.-June 1928) 
Vol. 20, Nos. 2, 5, 4, 5, 6 (Last half of 1928) 
Vol. 21, Nos. 1, 3, 4, 5 6 (First half of 1929) 
Vol. 22, Nos. 1-6 Inclusive (July-Dee. 1929) 


The American Journal of Roentgenology and Radium Therapy: 1930-1947 


23, Nos. 1-6 Inclusive (Jan.-June 1930) 

24, Nos. 1-6 Inclusive (July-Dee. 1930) 

25, Nos. 1-6 Inclusive (Jan.-June 1931) 

. 26, Nos. 1-6 Inclusive (July-Dee. 1931) 

27, Nos. 1-6 Inclusive (Jan.-June 1932) 

. 28, Nos. 1-6 Inclusive (July-Dee. 1932) 

29, Nos. 1-6 Inclusive (Jan.-June 1933) 

, 30, Nos. 1-6 Inclusive (July-Dee. 1933) 

, 31, Nos, 1-6 Inclusive (Jan.-June 1934) 

32, Nos. 1-6 Inclusive (July-Dee. 1934) 

, 33, Nos. 1-6 Inclusive (Jan.-June 1935) 

, 34, Nos. 1-6 Inclusive (July-Dee. 1935) 

, 35, Nos. 1-6 Inclusive (Jan.-June 1936) 

. 36, Nos. 1-6 Inclusive (July-Dee. 1936) 

. 37, Nos. 1-6 Inclusive (Jan.-June 1937) 

. 38, Nos. 1. 2. 3, 6 (Last half of 1937) 
. 39, Nos. 1-6 Inclusive (Jan.-June 1938) 

, 40, Nos. 1-6 Inclusive (July-Dee. 1938) 


•Vol. 41, Nos. 1-6 Inclusive (Jan.-June 1939) 
Vol. 42. Nos. 2, 3. 4, 5, 6 (July-Dee. 1939) 
•Vol. 43, Nos. 1-6 Inclusive (Jan.-June 1940) 
Vol. 44, Nos. 1-6 Inclusive (July-Dec. 1940) 
Vol. 45, Nos. 1, 2, 3, (First half of 1941) 

Vol. 46, Nos. 2, 4, 6 (Last half of 1941) 

Vol. 47, Nos. 1-6 Inclusive (Jan.-June 1942) 
Vol. 48, Nos. 1-6 Inclusive (July-Dec. 1942) 
•Vol. 49, Nos. 1-6 Inclusive (Jan.-June 1943) 
Vol. 50, Nos. 2 (Last half of 1943) 

Vol. 51. Nos. 3, 4, 5, 6 (First half of 1944) 

Vol. 52, Nos. 2, 4 (Last half of 1944) 

Vol. 53, Nos. 2, 3, 4. 6 (First half of 1945) 
Vol. 54, Nos. 1-6 Inclusive (July-Dec. 194s) 
Vol. 55, Nos. 3, 5, 6 (First half of 1946) 

Vol. 56, Nos. 1-6 Inclusive (July-Dec. 1946) 
Vol. 57, Nos. 2, 3, 4, 5, 6 (First half of 1947) 
Vol. 58, Nos. 1-6 Inclusive (July-Dec. 1947) 


’ * These scarce issues will 

not be sold unless the entire volume is purchased: 

' Vol. 7, Nos. 10. 11. Oct., Nov. 1920 

Vol. 41. No. 1, Jan. 1939 

Vol. 13, Nos. 4. April 1925 

Vol. 43. No. 1. Jan. 1940 

Vol. 18, Nos. 1. 2, July. Aug. 1927 

Vol. 49, No. 1, Jan. 1943 

i Vol. 19, Nos. 2, 5, Feb., May 1928 

Vol. 53, Nos. 1, 2, 5, 6, Jan., Feb., May, June 1945 
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UREIL CONCINTRATEO 
LIQUID DEVELOPER 
1 Ot. Concentrate $1.00 
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4 Ots. Concentrate 3.35 
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2630 HUMBOIDT ST., tOS ANGEIES 31, CAIIFORNIA 



For FLEXIBILITY 
COMFORT AND 
SAFETY 

USE 

) ALDLEATHER 

^ X-RAY GLOVES 



\ 


AVAILABLE IN 
THREE 
GRADES OF 
OPACITY AND 
SEVERAL 
SIZES, 


CONSULT YOUR DEALER 

Manufactured Solely By 

LIBERTY DRESSING CO., INC. 

GLOVERSVILLE, NEW YORK 


IMPORTANT- 

identify your 

radiographs 


SENECA HOSPITAL 
LEFT 2 19 33 
SENECA FALLS. N. Y. 


Reliable identification 
of roentgenograms is 
a most important part 
of radiographic tech- 
nique. Medico-legal 
cases have demon- 
strated the necessity 
of identifying the 
plate at the same time the x-ray is taken. 

KNIGHT lead letters and numbers mounted on cellu- 
loid tabs are easily placed in the grooves of the spe- 
cial marker. You can use your own systematic sequence 
juickly and without any diEBculty at the same time 
you prepare the plate. 

Identify your radiographs correctly and permanently 
with KNIGHT markers. 

Write for 
latest 
folder 

H. W. KNIGHT & SON. Inc. 

7 LANE STREET 
Seneca Falls, N. Y. 
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A MODERN -SHOCKPROOF- ROTATING ANODE TUBE 
DESIGNED FOR SERIALOGRAPHIC PURPOSES 



ONLY THE DYNAMAX "26” OFFERS 
YOU ALL THESE ESSENTIALS FOR 
UNDER-TABLE USE 

ELECTRICAL 

1. Tube capable of 1)00111109 200 MA 
techoiques with a 1.5 mm. focal spot. 

2. Heat storage aod dissipalioo capac- 
ity of 250,000 uoits per 10-mioule 
exomioatioo period. 

3. Sufficieot heat dissipalioo for uolimit- 
edouoiber of successive examioatioos. 

4. No additiooal delay iovolved io 
chaogiog from fluoroscopy to spot 
film. Rotor ottaios full speed io less 
time thao required to shift caselle. 

5. Completely shockproof aod rayproof. 

MECHANICAL 

1. Both cable termioals oo ooe eod of 
tube to permit complete maoeuver- 
obility without interfereoce with 
table supports. 

2. Ooly 3" distaoce from focal spot to 
back of housiog, for maximum focus- 
skio distaoce. 

3. Width of housiog extremely small— 
7% ioches. 

4. leogth short eoough to permit full 
table coverage. 

5. Weight so low that it cao be couoter- 
balaoced io cooveotiooal tables. 

6. Cables suflicieotly flexible (4'' beod- 
iog radius) to provide complete ease 
of movemeot with mioimum drag. 

7. Adaptoble without major modifica- 
tioos to preseot tobies. 

THESE FUlFILl EVERY 

REQUIREMENT IN THIS IMPORTANT 
BRANCH OF ROENTGENOLOGY 


the roeofgenologist is able to obfaio an 
X-ray tube for under-table spot film or serialo- 
graphic work with oil the electrical and mechanical 
features necessary to overcome previous limitations 
and handicaps. Through the use of the Dynamax 
"26”, all the advantoges, heretofore available only 
with the famous Dynamax "25", may now be em- 
ployed to improve your under-table techniques. 

In ordering tubes for new or existing equipment, 
remember that the Dynamax "26” is the only tube 
available today offering you all the features shown 
here, plus dependable and stable operation, proved 
long life, and complete flexibility in shifting from 
fluoroscopy to radiography. 

Write for further information. 

MACHLETT LABORATORIES, INC. 

Springdale, Connecticut 



)RAY TUBES SINCE 1897 
TODAY THEIR LARGEST MAKER 
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AND il AUTHORITIES PRESENT AN INTEGRATED MODEL SURVE/ OF 
WELL-CONSIDERED CLINICAL KNOWLEDGE 

THE CHEST m. THE HEART 


In two volumes, the details which will prove 
most useful to practitioners and which will 
be respected by specialists arc stressed by 
masters of their subjects. 

Vivid, cnlishtening chapters— each a survey 
by an expert who presents in clear language 
the significant developments in clinical prac- 
tice in his own field and in proper relation- 
ship to other fields. ' - 

The more usual diseases and conditions which 
attack the heart and great vessels have been 
included for these must be considered in 
every thorough examination of the chest. 


Medications of greatest value, of moderate 
value,, of little or no value, and of remedies 
advertised are impartially described. 


Latest accepted information 
on: History . . . Anatomy . . 
Physiology . . .'Etiology . . 
Diagnosis . . . Trcaime'nt . . 
Prognosis . . . Prevention . . 
Physical Signs . . ■. Clinica 
Features . . . X-Ray Findings 
. . . Anesthesia . . . Instru- 
ments . . . Suture Material 
. . . Drainage . . . Age . . . 
Sex, 


clip this coupon and mail it i 


CHARLES C THOMAS • PUBLISHER 

301-327 EAST LAWRENCE AVENUE • SPRINGFIELD • ILLINOIS 


Send me Myers and McKinlay's THE CHEST AND THE HEART {$25.50, postpaid) on ten days approval. I agree 
to pay for the volumes in the manner checked below. 



L_ 


Q check with order Q $25.50 within thirty days 

Name Address 

City .Zone no State 


D Three easy payments of $8.50 monthly 




1 . Cable-connected tubehead gives exceptional „ 
flexibility for anguiating and positioning. 

2 . Transformer design that gives you constant 
potential. 

3. Improved radipllon qpolily 
rating. 

4 . 40 to 50% more output than other 250 kv units. 




he new, improved Westinghouse double-column tube 
and provides tbe ultimate in deep therapy cqmpmcn . 
mb the exclusive new electric locks for both t-ansverse 
„d vertical travels, it gives greater '<"" “7“ 

,ore precise positioning than any other tube stand 
vailable. The vertical travel vernier is furnished as 

' Youf loSl^wStinghouse X-Ray 
inxious to teU you more about this new double<oIumu 
Z Znl ov wTite to us . . . Westinghousc Electric 
T\ . fy/in Pn. J-08198 


See our exhibit adjacent to the Philip 
Morris Lounge at the 
will display the Duoflex, Monoflex, 
Single-Column Tube Stond, Autoflex 
and 4-on-l Spot Film Device. June 
21-24, Booths A-36, A-38, B-35, and 
B-37, Navy Pier, Chicago. 



i 



This simple ORTHODIAGRAPHIC device 
(readily installed on the Picker vertical fluor- 
oscope) permits direct, undistorted delineation 
of the cardiac silhouette. Since tlic t* . hnic em- 
ploys only the central ray of the^iray beam, 
fluoroscopic enlargement due to ’Tjeam spread 
is eliminated: tlie orthodiagram is an accurate 
recording of the true cardiac contour. 

The outline may be recorded either as a series 
of perforations (by a stylus) or as a continuous- 
line graph (by a pencil lead) . The push button 
which controls the recording plimger is built 
into the left handle of the fluoroscopic screen 
frame, conveniently under the physician’s 
thumb. The de\’ice and technic are described in 


rape these m yoyp hbrepy’? 

Two technical treatises on Roentgenology of 
the Heart prepared by the Medical Depart- 
ment of the Equitable Life Assurance Society 
of the U. S. and published by Picker as a 
service to the Medical Profession. 

"ROENTGENOLOGY OF THE HEART" 

A comprehensive discus- ' 

•sion embracing technics 
for heart-size determina- 
tion, radiographic inter- , 
pretation, criteria and ; 
significance of cardiac en- * 
largements, etc. | 




Bulletin 4^1548, available on request from your 
local Picker representative,- or from Picker 
X-Ray Corporation, 300 Fourth Avenue, New 
York 10, N. Y. 



"HEART SIZE MEASUREMENTS" 

I ' 

Nomograms for area and j 
diameter. Height and i 
■weight charts. Tables for ■, 
percentage deviations 
from averages, etc. 


A compHmentary copy of either or both 
these valuable texts will be sent on request. 
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CLEARLY DEFINED IMAGES . . . definition and de- 
tail . . . are enhanced by the characteristic 
brilliance and clarity of radiographs made 
with Du Pont X-ray Film. 

The uniformity, speed and greater latitude 
of this fine film are an aid in producing radio- 
graphs of exceptional quality. 

Du Pont X-ray Film has a blue safety base 
— originated by Du Pont photographic re- 
search. It comes safely packed in convenient, 
light-tight boxes and has the added protec- 
tion of gray-black, chemically pure inter- 
leaving paper. 


Many prominent radiologists prefer 
Du Pont X-ray Film and use it exclusively. 
Specify it by name when ordering from your 
dealer. E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, Wilmington 
98, Del. in Canada: Canadian Industries, Ltd. 

I 'I 

<1 ■ ' 
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^ for injection 

The safety record of Neo-Iopax* — Schering’s , brand of 
sodium iodomethamate for intravenous urography — is note- 
worthy: more than fifteen years of effective urinary tract 
visualization ivithout a single fatality reported in the litera- 
ture. The relative safety of 



idisoitium N -methyl -3,5-diiodo-chelidamate) 


is due to its unique composition and stability, the meticulous 
care exercised in its preparation, the careful control of all 
manufacturing stages, and the rigorous inspection of the 
finished ^product. Each ampul of Neo-Iopax is sterile and 
free from foreign particles. 

NEOTOPAX is available in 10, 20 and 30 cc. ampuls of SO^o concentration 
and 10 and 20 cc. ampuls of 75% concentration. Packaged in boxes of 
1, 5 and 20 ampuls. 

, , »/ . ' / CORPORATION • BLOOMFIELD, NEW JERSEY 

IN CANADA, SCHERINC CORPORATION LIJtITED. MONTREAL 
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A PROGRAM OF ANNUAL AWARDS TO PHYSICIANS FOR 



OUTSTANDING WORK IN DIAGNOSTIC ROENTGENOGRAPHY 



The makers of Lipiodol Lafay announce the establishment of a fund-in-research to be 
awarded annually for outstanding examples of diagnostic roentgenography employing 
iodized oil as a contrast media. PURPOSE; To help establish a library and continuing ref- 
erence files which will be made available both to students and physicians. ENTRANTS: Invi- 
tations to submit examples of diagnostic roentgenography are extended to physicians 


throughout the countr)^ AWARDS; Awards and honorable mentions will be made in each 
of the following categories . , . otolcn-^ngology . . . bronchography . . . jitero-salpmgography . . . 

sinus tract deUneation. DATES: Entries will be received until August 20th, 1948. For full 

. , , , , CLIFFORD 11. BRADNEY, Director Professional Service 

particulars, please address .... ^ Cotnp.viy, Inc . 7/ Varick Street, New York 
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1. P. A. and lolerat radio* 
graphs of polient without 
moving potient. 


2. Antenatal applications 
include P. A. and joforol views 
with patient erect.* 


BETTER USE FOR 





• Unquestionably,* mobile X-ray equipment is pf invaluable aid 
in obtaining radiographic evidence at the bedside and in the operating roomriNotwithstand- 
ing, the fullest possible use of the mobile can never be realized in these applications alone. 

As an accessory apparatus, the pedestal bucky increases usefulness, of any mobile by 
equalling or — with some techniques^r-surpassing efficiency of any radiograph installation. 

These two facts are worth remembering: 

1. The PEDESTAL BUCKY is extremely flexible and provides 
facilities for roentgenographic studies .which cannot be 
duplicated with any other single unit. ' 

2. The PEDESTAL BUCKY, together with your mobile, forms 
a supplementary radiographic apparatus — thus utilizing 
all the idle time of the mobile unit 

— and should you be interested in a 
mobile, let us show you the many features of the newly 
introduced PH 30 Mobile. , 




3. Single exposure pelvimetry 
mode with precise accuracy 
with direct*read!ng slide rule. 



4. Cases previously difficult 
to examine are now positioned 
easily, with optimum film 
quality. 


5. Facilities for the entire 
range of skull ond sinus 
techniques. 



/ / 




/ 1 ’/"' 


NORTH AMERICAN PHILIPS COMPANY, INCT 

DEFTXA-B.rSO S. FUITON AVINUt, MtT VERNON, It Y ' *'|N OVNADAi PHiilPSiNDUSTRIES pKiuPS SQuVre! MONTREAl' 

EXPORT REPRESENTATIVE. PHIIIPS EXPORT CORPORATION, '75dA’ 'pUlTON 'AvlNUE',’'Mt.'vEP'NdN'.' N. Y. '^ ~ " 
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IMA6RAPH 



designed for 
mass chest radiography 
and routine 
photo-fluoroscopic 
examinations 

FOR MAXIMUM EFFICIENCY IN MINIATURE FILM WORK 


^ wm 





■ he neif IMAGRAPH embodies all of the desirable fea- 
tures of 70 mm work including fast positioning of patients 
in mass chest radiography, rapidity, precision and yet sim- 
plicity of operation. The scientifically designed Imagraph 
provides for all requirements of radiologist and hospital in 
individual and multiple exposures. 

Two models are available. The Imagraph (illustrated 
above) complete with generator and special mobile control 
, containing all instruments and devices for proper operation 
of the unit. When the Imagraph (shown at the left) is or- 
dered for use with an e.xisting generator, tubestand and tubei 
, an auxiliary mobile control stand is supplied. Either cut film 
' or roll film may be used. 

I This most modern apparatus for miniature film work as- 
sures maximum efficiency and economy of operation. Con- 
structed under the long-standing Standard four-square policy 
of supplying the finest possible x-ray apparatus at reasonable 
cost. Write for complete details, specifications and prices. 




1932 N. BURLING ST., CHICAGO 14, III. 
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The Improved VIDEX Cone 

(Manufactured by the Wright Engineering Co., Mountain Lakes, New Jersey) 

The adjustable iris diaphragm cone contributing speed, 
accuracy, economy and finest quality to radiography. 



THE ONLY RADIOGRAPHIC CONE 

COMBINING THESE FEATURES: 

Complete range of coning in one unit. 
Practical and accurate centering device. 
Control of scattering, producing excellent 
radiographic results. 

Technicians find the VIDEX an effec- 
tive aid in many ways . . . 

The iris diaphragm provides range of 
all standard cone sizes in one unit. No 
cone changes necessary. 

Upper cut-off is provided for double 
diaphragming. 

Tube is quickly centered by use of 
hght spot. Patient, table-top exposure 
holder or Potter-Bucky diaphragm, ac- 
curately aligned. Time and film are 
saved, and centering has proven much 
easier. 

For critical “Spot” radiography the 
VIDEX extension is easily attached 
without removing VIDEX from tubehead . 



[ . - - ■ • -A, 




VIDEX extension produces sharp cut- 
off with minimal scattering. 

VIDEX may be ordered through yovu 
regular dealer. In California VIDEX may 
be ordered from Sicular X-ray Co. of 
San Francisco. 

VIDEX may also be ordered from 
branches of General Electric X-ray Corp,, 
Westinghouse Electric Co., Kelley-Koett 
Mfg. Co.. Picker X-ray Co.,- Standard 
X-ray Co. and North AmericanPhillips Co. 


BE SURE -TO SEE OUR EXHIBIT AT ’THE AMERICAN ROENTGEN RAY SOCIETY MEETING IN CHICAGO. 


For Further Information inquire of 

WRIGHT ENGINEERING CO., MOUNTAIN LAKES, NEW JERSEY 


I>2 Bnr.ventig advcrliscmcnts {-lease mcittion The American Jouen.ai. of Roentcesology and Radium TiiEinry 
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readily insfallec through the wall 

The drying chamber of hi Anhydrator is equipped 
with safety-interlocked dc oi^s at front and back (like a 
cassette “pass-box”). Thi s x-ray films may be loaded 
wet into the Anhydrator in I le darkroom and removed 
dry in a normally lightei viewing room. 




V 
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films are dried withont heat 

Films are dried by exposure to a rapid current of dry air. 
The moisture absorbed by the passing air is extracted 
tvitkout heat by a unique anhydrating (water-extracting) 
agent in a separate chamber and then recirculated to the 
drying compartment. 

at a surface temperature of 68° 

The surface temperature of the x-ray films in the Anhy- 
drator will not rise above 70° F. during drying, so that 
the same ideal temperature maintained through tempera- 
ture-controlled processing steps is preserved throughout 
the drying period. 

regardless of external humidity 
or temperature 

Even if the darkroom temperature is 90° or over, the 
same even 68° F. film surface temperature inside the dry- 
ing chamber is maintained. Anhydrator drying perform- 
ance is uniform winter or summer, unaffected by climatic 
conditions. 


does not affect film quality 
or density 

Because of ideal film-surface temperature during drying, 
the gelatin will not swell or crack due to high-temperature 
“cooking.” Fine detail and delicate differences in radio- 
graphic film densities are fully retained by drying without 
heat. Film reticulation cannot result. 

no film contact during drying: 
no abrasion 

Films cannot touch each other in the special stainless steel 
racks. There is ample space between films for free air 
passage, and spacer bands prevent accidental sticking. 

no ducts to build . . . simply plug it in 

The Anhydrator is completely self contained. Simply place 
it in the most convenient location (through the wall, if 
desired) and plug it into any standard 110 volt AC re- 
ceptacle (or DC, if specified). No architectural remodeling 
is required: no exhaust ducts need be provided. 


in a dust-free closed-system 
atmosphere 

During operation, no room air enters the Anhydrator; nor 
does moisture laden air require exhausting. The system 
is completely self-contained, the same air being used to 
absorb the moisture from the films, after which it is dried 
and recirculated. Anhydrator-dricd films arc delivered 
dust-free, sparkling clean. 


automatic overnight reactivation 

At the close of the working day, the electric timer of the 
Anhydrator will automatically flip a switch, and the anhy- 
drating agent will be regenerated overnight. This same 
automatic control will halt reactivation in ample time to 
have the Anhydrator ready for service in the morning. 
This regeneration will take place at the pre-selected limes 
every twenty-four hours. 


The Anhydrator 
Film Rack 

The Anhydrator film rack 
accommodates sixteen x-ray 
films of any size or assort- 
ment (up to 14" X 17") 
carried in standard x-ray 
film hangers. The rack is 
strongly and rigidly con- 
structed of welded stainless 
steel channels. There is 
ample space for free air pass- 
age between films, which are 
further separated in the rack by taut spacer-bands of 
water-impervious plastic braid to which films cannot stick. 
The drying chamber takes one rack per load. The chamber 
is equipped with a reciprocal locking device which pre- 
vents opening the doors on one side while the doors on the 
other side are open. The lock also incorporates a safety 
switch which turns off the fan while any' door is open and 
turns it on again when doors are closed. 

overnight regeneration 

The length of regeneration time and the period chosen will 
depend on the quantity of films to be dried in a twenty- 
four hour period. The safest and most convenient cycle 
would be to start regeneration at the close of the working 
day and continue until one hour before the next day’s 
drying is started. If smaller quantities of films are dried, 
this period of regeneration may be reduced (or postponed 
till dessicant is saturated ... see below). It is preferred 
that the reactivating period be selected so that it ends 
approximately one hour before operations begin. Once the 
cycle is set on the time clock, it will automatically repeat 
every twenty-four hours. 

saturation signal 

In situations where the work load per day is not large 
enough to exhaust the drying capacity of the Anhydrator, 
regeneration is required only when the color of the des- 
sicant (seen through the viewing port) changes gradually 
to red, to indicate ultimate saturation. This color change 
depends directly on the total square inch area of the films 
dried so that if traffic is light over a given period, it may 
not be necessary to regenerate for several days. 




j Drj'ing capacity before regeneration is required 

i Film Size T'otal (approx.) 

5"x7" 3250 

8"xl(r' 1425 

; . 10"xl2" 950 

i ll"xl4" 750 

I 14"xl7" 500 




easily operated 

These are the simple Anhydrator controls: 

SIGNAL TIMER controls drying periods. Set it for dry- 
ing time when films are put in drying chamber. At end 
of drying, timer automatically turns off Anhydrator and 
buzzer sounds. 

MASTER SWITCH controls entire Anhydrator and all 
components. 

REGENERATION TIMER which automatically starts 
and stops regeneration; it operates automatically in any 
selected period each twenty-four hours. 

PILOT LIGHTS marked “diying” and “regeneration” 
respectively, indicate phase of operation. 
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G'E X-Ray design 
Has created a new 
Table and tube stand 
For radiography . . , 

And fluoroscopy 
Built to do more things 
And do them better. 

Shaped to fit your needs , , , 

It’s entirely new— 

The x-ray table of tomorrow 
Created by General Electric — Today! 


THE NEW G-E MAXiSCOPE 

Here is a completely new combination table 
for radiography and fluoroscopy. Into it, 
G-E engineers have built many new and 
important advantages. With it, the roent- 
genologist will find new ease, faster posi- 
tioning, and better results. 

It improves technics. For injection work, 
variable speed angulation and 30-degree Tren- 
delenburg position on the Maxiscope offer new 
benefits. You have your choice of the Scholz 
or the newly developed G-E spot film device. 
Photo-timing is available. 

It produces better results. More uniform 
radiographic results are produced by the new 
continuous motion Biicky diaphragm. Fluoro- 


scopic cross travel has been increased to 12 
inches. New automatic device limits’ fluoro- 
scopic field. Vertical stereoshifter is new and 
greatly improved. 

It handles more easily. Table angulation is 
quiet, powered by a motor that whispers. Radio- 
graphic tube glides across table. Tube stand 
and fluoroscopic carriage lock by conveniently 
located controls. Tube stand travel above the 
table has been increased to 60 inches. A tele- 
scoping platform supports the tube stand, re- 
moves projecting floor obstructions. 

For full details on the new Maxiscope, write 
General Electric X-Ray Corporation, Dept. 
H-23;4855 McGeoch Ave., Milwaukee 14, Wise. 


GENERAL ® ELECTRIC 

X-RAY 

General Electric X-Ray Corporation manufactures and distriButej x-ray apparatui for medicai, 
dental and industrial use; electromedical equipment; X'tay and electromedical supplies and accessories. 
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Because of the high humidity, you need more time in summer months 
to dry x-ray film. 

There are, however, several factors that can reduce this drying time. 


The first of these factors has to do with washing. It is 
best, in summer months, to avoid excessive washing. For 
this not only speeds final drying, but excessive washing 
and over-long immersion may cause an emulsion to frill. 

Another factor which affects drying time is the degree 
to which the film has been hardened in the fixer. The 
film should be adequately rinsed following development 
to prevent developer from being carried over into the 
fixing bath. This will extend the hardening action of the 
fixer. It is also important to change the fixing bath 
regularly. 

We suggest that you consult your Ansco X-Ray 
Representative. He will gladly check your processing 
procedure and offer suggestions for obtaining best pos- 





sible results. 

For example, he will point out how Ansco High-Speed 
Film in combination with Ansco Liquadol and Ansco 
Liquafix can mean considerably less laboratory time in 
hot, humid darkrooms. 

He will show you exactly how the high speed and 
contrast of Ansco High-Speed Film combine to bring 
you clear, excellent radiographs — with full detail over 
an extended tonal range. 

Ask your Ansco Representative about Ansco High- 
Speed Film today. Learn how this film can improve your 
radiographic work. Ansco, Binghamton, New York, A 
Division of General Aniline & Film Corporation. 


ASK FOR 

Ansco 


X-RAY FILMS AND CHEMICALS 
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One of the manyvisual 
tests given each screen 
in the Patterson labora- 
tories. 


lo meet the exacting needs of the science of 
radiology, “Patterson” Intensifying and Fluoro- 
scopic Screens are themselves scientifically made. 
To insure quality radiographs, every “Patter- 
son” Screen is triple-checked for uniformity of 
speed ... for ability to render detail and con- 
trast . . . and for mechanical perfection. 

The manufacturing procedure is long and in- 
tricate. Every operation is vmder rigid laboratory 
control. Scientific tests are frequent. Even the 
pre-tested luminescent chemicals used are care- 
fully analyzed by Patterson technicians to cer- 
tify purity. 

A final inspection before packing makes cer- 


tain that “Patterson” Screens are free from dirt, 
blemishes, marks of any kind, or extraneous 
matter which might hamper accurate diagnosis. 

For more than 30 years, radiologists every- 
where have accepted “Patterson” as the world 
standard for screen quality. Specify “Patterson” 
when ordering new screens or replacing old ones 
that have become damaged, worn or stained. 
Your dealer has a complete stock. 

E. I. du Pont de Nemours & Co. (Inc.) 

Patterson Screen Division 
Towanda, Pa. 
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TECHNIQUES FOR APPLICATION OF THE BETA- 
TRON TO MEDICAL THERAPY* 

By G. D. ADAMS, G. M. ALMY, S. M. DANCOFF, A. O. HANSON, D. W. KERST, 
H. W. KOCH, E. F. LANZL, L. H. LANZL, J. S. LAUGHLIN, H. QUASTLER, 

D. E. RIESEN, C. S. ROBINSON, L. S. SKAGGS 

URBANA, ILLINOIS 


T he high energy roentgen-ray beam of 
the betatron has qualities which 
should make it useful in the treatment oj 
deep-seated cancers. The rays are very 
penetrating, and have negligible lateral 
ecatter; therefore, it must be possible to ir- 
radiate any region anywhere in the body 
with great selectivity. The elementary bio- 
logical effects of high energy rays, as far as 
examined, have been found to compare 
closely with those of rays of conventional 
energy. Thus the introduction of the beta- 
tron into cancer therapy is largely a ques- 
tion of developing appropriate techniques. 
Some of these techniques will differ from 
those used with conventional equipment 
because of the inherent characteristics of 
high energy radiation. 

With the 22 million volt betatron the 
roentgen-ray beam emerges from a focal 
spot less than 0.2 mm. in diameter, requires 
about 1.6 cm. of lead to reduce it to half 
intensity, and falls off rapidly in intensity 
with angle, reaching half-intensity at 4 or 
5 degrees from the central ray (Fig. 2). 
Many high energy primary electrons are 


scattered into the room from the target, but 
not in the direction of the roentgen-ray 
beam. Penetrating secondary electrons and 
roentgen rays are generated as the beam 
passes through matter such as the tube wall 
and these proceed mainly in the forward 
direction. 

Measurement and evaluation of dosage 
present new problems. The dosimetry of 
high energy roentgen rays in absolute 
roentgens (r), with a standard open cham- 
ber, is impractical. Tissue doses can be 
measured in the usual way. The readings 
obtained with a 25 r condenser chamber of 
a Victoreen dosimeter, when embedded in 
a suitable phantom, are used as a prelimi- 
nary standard. These readings have been, 
in turn, calibrated with regard to conven- 
tional roentgen rays (200 kv.) by means of 
quantitative biological tests. At present, 
we multiply high energy doses by a factor 
of 0.75 to obtain approximate biological 
equivalence with rays of conventional 
energy. 

Depth doses, in conventional radiation 
therapy, are exqiressed in percentage of the 


* From the Department of Physics, University of Illinois, Urhana, Illinois. This investigation was supported in part hv a research 
grant from the X itional Cancer Institute of the National Institute of Health, United States Public Health Service. 
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surface dose. In a beam of high energy 
roentgen rays, the surface is not the locus of 
maximum energy absorption. The surface 
dose is, moreover, difficult to reproduce, 
because of the pronounced effect of stray 
electrons, and it is not a very significant 
quantity. It is recommended, therefore, 
that all tissue doses be expressed in per- 
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density lines have been used as isodose 
lines (Fig. 4, A and B). 

In addition to work on dosimetry, other 
recent experiments on the University of 
Illinois 22 mev. betatron have led us to 
some techniques for clinical application of 
the betatron, which are briefly described in 
the following paragraphs. 



Fig. I. Schematic top view of the 22 million volt betatron, showing arrangement of auxiliary 
instruments: collimator, electron and roentgen-ray shields, compensating filter, monitor foil. 


centage of the maximum tissue dose which, 
in a 22 million electron volt roentgen-ray 
beam, is about 4 cm. below the surface. 
Depth dose distributions have been ob- 
tained with thimble chambers in water and 
presdwood phantoms. In the latter phan- 
tom, photographic films were also used. 
The density above fog recorded on East- 
man Industrial Film Type A is directly 
proportional to the dose over the range of 
practical density measurements. Further, 
the constant of proportionality seems inde- 
pendent of position with respect to surface 
of the phantom and center of the beam. For 
our purposes, then, photographic iso- 


Collimatio 77 of Beam.Thc function of the 
collimator is to control the size and shape 
of the very penetrating beam by absorbing 
sharply and sufficiently radiation outside of 
the desired cross-section. A collimator con- 
sists of lead 2| inches thick with a channel 
of desired shape. It is placed between the 
coil boxes of the betatron, as near the ac- 
celerating tube as possible, in order that its 
weight and bulk be small and that second- 
ary electrons produced in the collimator 
will be deflected by the magnetic field of the 
betatron. The collimator is built of 1/32 
inch sheets of lead alternating with insulat- 
ing sheets of paper. This construction 
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suppresses eddy currents to a value which 
does not interfere with the circulating beam 
of electrons in the nearby accelerating tube. 

The lead of the collimator transmits 6 
per cent of incident roentgen-ray intensity 
at ao mev., and this is further reduced to 
less than i per cent by a second solid lead 
shield. The disposition of collimator and 
outer lead shield is shown in Figure i and 
its effect in defining the beam in Figure 2. 


about 0.5 per cent of the beam intensity, 
and that at some positions in the room 
within 10 feet of the beam the level was less 
than o.oi per cent of the beam intensity. 
Operating personnel, outside the room, re- 
ceives less than o.oi r even on verj^ pro- 
longed runs, with a beam intensity of about 
50 r per minute at l rneter. 

Neutrons are produced in material near 
the tube target, but measurements have 



Fig. 1 . Distribution of intensity across the beam. (Note: the cross section through the natural beam 
has been taken under conditions slightly different from those for the two collimated beams.) 


Shielding of Stray Radiation. Two kinds 
of shields were used: (i) material of low 
atomic number to absorb stray electrons 
with relatively low production of secondarj’- 
roentgen rays, and (a) material of high 
atomic number, such as lead, to absorb 
stray roentgen rays. Hydrocarbon shields 
placed as shown in Figure i absorb the 
electrons which are moving in curved paths 
but generally forward and the outer lead 
shield takes out the stray roentgen rays. 
Total ionisation intensity is thereby re- 
duced to safe levels. Typical measurements 
showed that at a distance of i foot from the 
primary beam, the total stray intensity was 


shown that outside the shields and under 
typical operating conditions, fast and slow 
neutron backgrounds were everywhere at a 
very safe level. 

Compensating Filter. Filters are used to 
improve the characteristics of the beam in 
two ways: (i) by selective absorption to 
reduce the low energy content, and (2) by 
proper shaping to make the intensity dis- 
tribution across the beam fit a predeter- 
mined scheme. The change in quality by 
selective absorption accentuates the tran- 
sition rise from surface to maximum dose 
and increases depth doses. Both effects are 
.small but appreciable. On the other hand. 
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The basis for choice of filter material 
differs from that for conventional roentgen 
rays. In a continuous spectrum ranging 
from o to 20 mev., light material such as 
carbon transmits best at energies near the 
20 mev. Hence a filter of carbon shifts the 
spectral distribution toward higher energy 
and the beam is more penetrating in tissue- 
like material. A heavy material such as lead 
has the opposite effect since it transmits 
best at about 3 mev. This is because of pair 
production which increases with energy and 
markedly with atomic number. A copper 
filter, intermediate in atomic number, 
leaves the quality and penetration practi- 
cally unaltered, except for strong absorp- 
tion below 2 or 3 mev. and would be as 



B ^'COLLIMATED AND COMPENSATED BEAM 



■4 pth dose distribu^ons. Presdwood phantom at 75 cm. Circular beam of 9 cm. diameter, 
ograp ic measurements with thimble chamber spot checks. 



Fig. 3. Depth dose — center line. Water phantom at 
100 cm. Circular beam, ii cm. diameter. Thimble 
chamber measurement. 


shaping the isodose surfaces is of consider- 
able importance. 
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suitable as carbon for shaping isodose sur- 
faces. 

Our compensating filter is a cigar-shaped 
block of graphite tapered so as to present 
less material as the beam intensity falls off 
from its center. It was intended to produce 
flat isodose levels approximately normal to 
the direction of the beam. It is placed in the 
collimator aperture and hence in the beta- 
tron magnetic field which deflects second- 
ary electrons generated in the filter (Fig. i). 

The effects of the compensating filter on 
depth dose distribution are shown in 
Figure 3. The sTiape of the beam with and 
without filter appear in Figure a, and the 
corresponding isodose levels in a presdwood 
phantom in Figures 4, A and B. 

Monitoring of Irradiations. Monitoring of 
a dose administered in a given treatment 
involves some difficulties when the irradi- 
ated object encompasses the whole colli- 
mated beam. In such a circumstance, the 
most reliable solution is a transmission 
monitor placed between target and object. 
One technique of transmission monitoring 


uses the radioactivity induced in a thin 
foil. The foil is not sensitive to primary 
electrons, and the secondary electrons it 
produces are swept out by the mag- 
netic field in which it is situated (Fig. 
i). The forty minute (gamma, n) activity 
induced in a 0.002 inch zinc foil by irradia- 
tions of a few minutes’ duration is enough 
to allow dosage determinations with a 
statistical error of less than i per cent. The 
activity of the foil is calibrated by com- 
parison with the standard ionization cham- 
ber. However, the calibration holds only at 
the energy at which it was taken. During 
irradiation of an object the roentgen-ray 
output of the betatron is approximately 
indicated by an ionization chamber placed 
in the stray radiation field. 

A detailed description of the techniques 
and devices described above will be pub- 
lished later in this Journal. 

Department of Physics 
University of Illinois 
Urbana, 111. 
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SOME DEPTH DOSE STUDIES OF ROENTGEN RAYS 
FOR ENERGY LEVELS FROM 20 TO 100 
MILLION ELECTRON VOLTS 

By E. E. CHARLTON and H. E. BREED* 

Research Laboratory, General Electric Company 

SCHENECTADY. NEW YORK 


I. INTRODUCTION 

T he development of higher energy- 
electron accelerators^’®'^^ has made it 
possible to investigate the depth dose of 
roentgen rays for energy levels much higher 
than the conventional voltages no-w gen- 
erally used in therapeutics. Experimental 
depth dose measurements -with roentgen 
rays up to 4 million electron volts have 
been reported by Trump, Moster and 
Cloud^^ and for energies from 5 to ao mev 
by Koch, Kerst and Morrison.^ The well 
known objective of radiation therapy is, of 
course, the destruction of malignant tissue 
with the minimum of injury to surrounding 
tissue within the volume of the body me- 
dium that the radiation must pass through. 

It is the purpose of this paper to present 
some absorption studies obtained with 
roentgen rays in the energy range from 20 
to 100 mev, which shows the distribution of 
energy absorbed in a phantom at these 
higher energy levels, but with no evidence 
which would indicate or evaluate their 
therapeutic effectiveness as compared to 
lower energy roentgen rays generally used 
today in therapeutic treatment. The possi- 
ble biological effectiveness of these very 
much higher roentgen-ray energies can only 
be adequately evaluated after careful and 
extensive investigations by the radiologists 
and the biologists working with these 
radiations. 

II. 100 MEV ELECTRON ACCELERATOR 

(betatron) 

This study was made using roentgen 
radiation generated by the 100 mev elec- 
tron accelerator in our Laboratory.^ The 
toroidal vacuum tube in this machine 

• Now Invrtictorin Physics at Rensselaer Polytechnic Institute, 


is made of molded Pyrex glass, and the 
roentgen-ray target was a tungsten rod 150 
mils in diameter. The inherent filtration of 
the tube through which the beam emerges 
was I inch of borosilicate glass. Since the 
roentgen rays coming from the tungsten 
target are essentially thin target radiation 
there was no appreciable metal filtration 
within the toroid for the emerging roent- 
gen-ray beam. Roentgen rays can be gen- 
erated from this machine at all energy 
levels up to 100 mev and most of the ab- 
sorption measurements to be reported here 
were made in 10 mev steps in 'roentgen-ray 
voltages. 

III. film-density method of depth 
DOSE measurements 

The distribution of the high voltage 
roentgen-ray energies absorbed in a press- 
board phantom has been investigated by a 
film technique. From measurements of the 
densities obtained on different parts of a 
film placed within the phantom, it is pos- 
sible to deduce the roentgen-ray energy 
absorbed by ionization in various parts of 
the phantom. The film used in this work 
was Eastman type M. The roentgen-ray 
voltages employed in this work were above 
those for which type M film characteristic 
data have been published. Film charac- 
teristic curves were made with 100 mev 
roentgen rays to compare with the pub- 
lished data given by the Eastman Kodak 
Company'^^ for 200 kv. roentgen rays. 

The simple relation between density and 
exposure may be used as a relation between 
density of the film and the amount of 
roentgen-ray energy absorbed in any area 
of the film. The term “density” is here 

Troy, New York. 
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used in the manner conventional to photo- 
graphic work; that is, the density of the 
silver deposit produced on a film is nu- 
merically equal to the logarithm of the 
opacity of the film, where opacity is the 
ratio of light incident upon the film to 
light transmitted through the film. The 
density of the shadows on the emulsion 
was measured by an Ansco-Sweet densitom- 
eter which gives direct readings. 

The normal range of this densitometer is 
from 0.00 to 3.00 in marked density steps 
of 0.02. One may easily read half-divisions, 
giving variations of o.oi. Adjustment is 
achieved, first by varying the brightness of 
the light source with a rheostat to cause 
the instrument to read 0.00 with no film 
in the aperture, second by placing a film 
of standard density of 3.00 in the aperture, 
and adjusting the instrument to read 3.00. 
The calibration of the instrument is further 
checked with standards of intermediate 
density. The range of the instrument for 
some measurements was extended to a 
density of 3.60 by using a stronger light 
source and a larger aperture. 

The densitometer was found to repeat 
density measurements of given films with 
an error of less than i per cent. The area 
of the film measured is 0.079 cm.^ The 
ability to measure such a small area, to 
measure continuously over all parts of the 
film, and to measure film exposed very close 
to the phantom surface are advantages of 
the photographic method of phantom 
operation. 

The relative ionization was measured 
with the standard Victoreen r thimble and 
meter. The least error in reading the 25 r 
scale is about +0.1 r for which the scale is 
marked every 0.5 r. Many measurements 
in making the film characteristic curve 
were between 5 and 10 r, so the relative 
error introduced is probably about 2 per 
cent. It should be noted that in comparing 
films or points on a film, this error does not 
enter the measurement. 

To determine the necessary relation be- 
tween ionization and density the following 
procedure was used; If the film and thimble 


are exposed to the same part of the roent- 
gen-ray beam simultaneously the presence 
of one will affect the response of the other, 
due to scattered and secondary radiation. 
Simultaneous exposure is not necessary, for 
a relation between two variables may be 
established in terms of the dependence of 
each of these variables upon some third 
variable. This was accomplished by alter- 
nately exposing film and standard thimble 
under identical conditions while an ioniza- 
tion chamber monitor was kept in a fixed 
position to one side. Thus a relationship 
between film density and relative ionization 
is established. The film was exposed in a 
cassette made of two pieces of lead, each 
j inch thick. The r thimbles were also 
jacketed in lead J inch thick. This thickness 
was chosen because at 100 mev it gives 
nearly maximum intensification. To obvi- 
ate any question of the non-dependence of 
the film characteristic curve upon the ab- 
sorbing material, this step was later done 
in a pressboard phantom by exposing five 
films for different periods of time and sub- 
sequently developing them simultaneously. 
The film and thimble were alternated in 
pressboard at a depth of 9 cm in the phan- 
tom while the monitor was kept in a fixed 
position. The films were developed at 68° 
F. for eight minutes. Then the films were 
rinsed in a shortstop for one minute, and 
then fixed. The developing time of eight 
minutes was chosen as standard procedure 
in this study for two reasons. First, eight 
minutes’ development gives high contrast 
without unduly high fog level, and second, 
the slope of the time-gamma curve is not 
as steep at eight minutes as it is for shorter 
times, so the relative errors in density in- 
troduced by inequalities in development 
would be minimized. Development longer 
than eight minutes gave higher fog level 
and densities above the usable range of the 
densitometer. 

The film characteristic curves for 100 
mev radiation and for 200 kv. radiation 
with Eastman Kodak type M roentgen film 
are shown in Figure 1 . The values obtained 
in lead and in pressboard for 100 mev radi- 
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ation fell on the same curve a, within the dowels. The pressboard was found to have 
experimental error. On the same plot the a density of 1,083 ±0.005 gm/cm^ The 
Eastman Kodak Co. data shown on curve mass of various pieces of the same area 
B for 200 kv. radiation falls practically on differed, but micrometer measurements 
the same line. This justifies the assump- showed a corresponding variation in thick- 
tion that the relation indicated in curve a ness. Film cassettes were made by placing 
between film density and relative ionization the film between two sheets of pressboard 
holds for all energ)^ levels between 20 and and binding all the way around with 
100 mev. opaque scotch tape. A film cassette made 

A correction for variations in fog level of two sheets of pressboard bound with 



0 4 8 12 16 20 24 28 32 36 

RELATIVE IONIZATION 
Fig. I. Film chanicteristic curve. 


density due to age, etc., must be made. The Avhite tape is shown in the center of the 
value of fog level experienced when making phantom. The phantom may be arranged 
the film characteristic curve was 0.24. This in any desiied position relative, to the 
was arbitrarily assigned to be the normal betatron. The minimum working distance 
value, and corrections were made for vari- between roentgen-ray target and front 
ations from this value. plane of phantom, limited largely by the 

The Phantom. The phantom used in this dimensions of the 100 mev betatron itself, 
study (Fig. 2) consists of a “U”-shaped is 125 cm. 

wooden clamp which holds 56 sheets of Films were exposed in the phantom in 
pressboard (Masonite tempered board), the two distinct positions. In one, the film was 
dimensions of each being 14 by 17 by } placed so that its long dimension lay along 
inch. The scale shown in the photograph is the axis of the roentgen-ray beam, giving 
in mche.-.. The clamp is built of hard wood an “axial” exposure. Thus one end of the 
vit 1 no metal parts, the joints and fasten- film was at zero depth in the phantom and 
L,s )e!ng ma e with glue and wooden the other end at 43.2 cm, depth. In this 
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Fig. 2. The pressboard phantom. 
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Fig. 3. Photograph of 50 mcv roentgen-ray be.am in phantom, 
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case the phantom was placed so as to be 
symmetrical with the axis of the beam. A 
film so exposed shows density as a function 
of depth and at right angles from the axis 
at the same time. The second method is to 
expose the film so that the axis of the beam 
is perpendicular or “orthogonal” to the 
center of the film, as in taking a common 


in steps of 0.63 cm. In all cases, the films 
were developed by the procedure previously 
described. Films exposed simultaneously 
were developed simultaneously. 

Since the ionization produced in a given 
volume of air is a small fraction of that pro- 
duced in an equal volume of pressboard, 
care must be exercised to reduce the air 



Fig. 4. Photograph of 100 mev roentgen-ray beam in phantom. 


roentgenogram. These orthogonal films 
show the cross-section distribution of the 
beam for different depths and distance from 
the target. It was useful to expose several 
orthogonal films simultaneously, one be- 
hind the other at different depths. The or- 
thogonal films provided the best methods of 
evaluating the “skin dose”. For the film 
placed on the source side of the phantom a 
cassette is made of a piece of opaque cellu- 
loid 0.16 mm. thick and a piece ofpress- 
board bound at the edges. Thus a film may 
be placed in the phantom from a depth of 
0.16 mm. in organic material up to 35 cm. 


voids between the pressboard sheets in the 
phantom to a minimum. This is accom- 
plished by applying the clamping mechanism 
uniformly. 

Figures 3 and 4 show photographs of the 
roentgen-ray beam taken on axial films in 
the phantom at roentgen-ray voltages of 
50 and 100 mev. These are 14 by 17 inch 
films. These films were made in the phan- 
tom at 132 cm. target distance. No collima- 
tion or filtration of the betatron beam was 
used in taking these photographs. The 
beam with the 100 mev radiation is inher- 
ently more collimated and more penetrat- 
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ing than the 50 mev radiation. of the absorption pattern may be had by 

Isodose Charts. The isodose curves shown rotating an axial isodose chart about the 
here (isodose charts for 50, 70, and 100 axis. 

mev) (Fig. 5, 6, 7) have been made by den- The isodose charts illustrate the same 
sitometering the axial phantom films. For trends that have already been pointed out 
comparison on a percentage basis the film in discussion of the photographs; namely, 
density readings have been converted to at higher roentgen-ray voltage the peak of 



0 5 (0 15 20 25 50 35 *0 

depth in C"» 


50 MEV ISODOSE CHART 

Fig. 5 . 50 mev isodose chart. This map was made from an axial film exposed at 
132 cm. target-phantom distance with no limiting aperture. 

relative ionization by using the data ob- ionization occurs at a greater depth, and 
tained in Figure i. Then the peak value is the angular width enclosing 50 per cent of 
considered 100 per cent, and lower ioniza- the roentgen-ray beam is less, 
tions are expressed in percentages of the Figure 8 shows the relative ionization 
peak value. along the axis of the roentgen-ray beam as 

Densitometer readings of several axial a function of depth at different energy 
films made at the same roentgen-ray volt- levels. These data for each energy level 
age give good agreement in the values were plotted from orthogonal exposures for 
shown in these isodose charts. Axial films which twelve films were placed at different 
have been exposed with the plane of the depths in the phantom and the whole 
film both horizontal and vertical. Analysis family of films were exposed and processed 
of these has shown the distribution of den- simultaneously. The point of maximum 
sity along and across the axis to be in good density on each of the twelve films was 
agreement. A three dimensional concept located and measured with the densitom- 
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eter and the corresponding relative ioni- logarithmic plot made from data obtained 
zation factor obtained from Figure i. Un- from Figure 8 gives a linear relation within 
exposed films were developed with each experimental error between the relative 
group and measured to obtain the correc- peak ionization and the depth of the peak 
tion factors for any variation in fog level, for the different roentgen-ray voltages. 

All of the values of relative ionization for The depth dose measurements presented 
each energy level were multiplied by the in Figure 8 are in reasonable agreement 
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70 MEV ISODOSE CHART 

Fig. 6. 70 mev isodose chart. This map was made from an axial film exposed at 
132 cm. target-phantom distance with no limiting aperture. 


reciprocal of the relative ionization value 
of the first film taken at 0.016 cm. depth, 
in order to bring the relative ionization for 
the approximate entrance point in every 
case to unity. This permits one to compare 
relative ionization in depth for different 
roentgen-ray voltages in terms of unit ab- 
sorption at an entrance depth of 0.016 cm. 
It is readily seen that with increasing volt- 
ages the peak value of ionization not only 
occurs at a greater depth but when the 
entrance dose is held constant these peak 
values are greater. 

It IS interesting to note that a semi- 


with similar measurements ih a pressboard 
phantom with the 100 mev betatron made 
by Failla, Braestrup, Klaiber and Charlton 
(Fig. 9) in which they used an ionization 
chamber method in place of the film- 
densitometer technique. The ionization 
chamber method used has been described 
by Failla.^ The target-phantom distance in 
this case was 116 cm. The dotted curves in 
Figure 9 for energies up to 20 mev are from 
data reported by Koch, Kerst and Mor- 
rison.^ 

The peak absorption for 50 mev comes 
at a slightly lower depth for the ionization 
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100 MEV ISODOSE CHART 

Fig. 7. 100 mev isodose chart. This map was made from an axial film exposed at 
13a cm. target-phantom distance with no limiting aperture. 


method than that obtained for the film 
densitometer technique. This was appar- 
ently due to the fact that in the ionization 
chamber measurements, the pressboard 
phantom was closer to the target; this ef- 
fect will be discussed below. No collimation 
nor filtration of the beam was used in these 
experiments to filter out the electrons. The 
differences in peak ionization values be- 
tween Figures 8 and 9 at different roentgen- 
ray voltages are dependent upon the arbi- 
trary depth in the phantom chosen as the 
reference point for unit absorption. 

In Figure 10, plotted to give the same 
peak ionization for different roentgen-ray 
voltages, it is apparent that while the en- 
trance dose is decreasing with rising energy 
levels, the exit dose is increasing. One can 
readily see that a given percentage of peak 
energy is absorbed at different depths for 
different voltage levels. These data were 
obtained with a target-phantom distance of 



Fig. 8. The relative ionization at any depth in the 
phantom caused by a unit entrance dose, at energy 
levels from ao to 100 mev. 
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Fig. 9. Ionization chamber method of depth dose measurement in pressboard phantom using high energy 

roentgen rays from betatron. 

132 cm. If this distance is decreased, more target-phantom distance. Were it not for 
attentuation due to inverse square effect variations in intensity across the field of the 
will be experienced, the depth of the peak roentgen-ray beam in the relatively small 
will decrease and the exit dose will de- angles enclosing 50 per cent of the total in- 
crease. The converse will occur at greater tensity, it would be desirable to use the 



DEPTH IN Cm 

Fig. 10. The per cent of peak ionization occurring at any depth in the phantom 
for the various roentgen-ray voltages. 
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Fig. II. Energy distribution in the phantom when producing unit ionization 
intensity at 1.5 cm. depth with 20, 50 and 100 mev roentgen rays. 
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Fig. 12. Energy distribution in the phantom when producing unit ionization 
intensity at 7 cm. depth with 20, 50, and 1 CX 3 mev roentgen rays. 
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radiation at the shortest possible target- 
phantom distances. With due consideration 
given to both entrance and exit doses it is 
possible to choose the appropriate roentgen- 
ray voltage to cause the peak ionization to 
occur at any desired depth within the 
phantom. 

Figures ii and 12 have been replotted 


The value of the half intensity angle in 
the roentgen-ray beam is rapidly decreasing 
as the roentgen-ray energy level increases. 
At 20 mev the half-value cone is slightly 
over 9°; at 50 mev it is 4° and at 100 mev, 
it is 2°. While the half intensity angle is 
to some extent dependent on the inherent 
filtration interposed between the roentgen- 


AN6LE IN DEGREES 



Fig. 13. The per cent ionization at different distances from the axis of the roentgen-ray beam for a target 
distance of loo cm. Since the angular width of the beam at any per cent ionization level is independent of 
target distance, an angular scale is shown also. 

from data given in Figure 10 to bring out 
clearly the value of choosing different 
roentgen-ray energies when it is desired to 
get maximum energy absorbed at a specific 
depth and a minimum absorption elsewhere 
within the phantom. Using unfiltered radi- 
ation, 20 mev roentgen rays are obviously 
more favorable for 1.5 cm. depths and 50 
mev roentgen rays for 7.0 cm. depth. 

It should be stressed that the exit dose 
rather than the entrance dose becomes the 
limiting factor for energies beyond jo mev. 

This will be apparent from Figure 10, from 
which it can be seen that for the same peak 
dose the higher the energ)' the greater the 
exit dose. 


ray target and the phantom, it is in the 
main an inherent property of the mech- 
anism of roentgen-ray generation by elec- 
tron impact on target bodies at these very 
high energy levels. Figure 13 shows the 
angular energy distribution for roentgen- 
ray voltages ranging from 20 to 100 mev, 
determined by densitometry of films orthog- 
onally exposed in the phantom at the 
depth of the peaks for the respective volt- 
ages as shown in Figure 10. For any 
roentgen-ray voltage, the roentgen-ray in- 
tensities are very nearly uniform for all 
points around the circle at any given radius 
from the axis of the beam. Since the energy 
distribution is not uniform across the beam 
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it may be desirable to show the size of 
fields enclosing all intensities down to 80 
per cent of the maximum intensity in the 
center of the beam for different energy 
levels. Table i shows the target-phantom 
distances that would be required to main- 
tain the ionization intensity above 80 per 
cent of the maximum value for different 
roentgen-ray voltages and different sizes of 
fields. 

The distribution of peak ionization in the 
pressboard phantom will shift to some ex- 
tent with different target-phantom dis- 
tances. Figure 14 for 50 mev roentgen rays 
indicates that with increasing distance the 
depth for peak ionization and the exit dose 
at 26 cm. increase slightly. These shifts 
may be attributed to the inverse square 
law and indicate the desirability of having 
the target-phantom distance as short as 
the distribution of ionization across the 
desired field will permit. If in Figure 15, we 
let E be the radiant flux incident per unit 
area of the primary roentgen-ray beam, 
then E at any distance in the phantom 
around the axis of the roentgen-ray beam 
will be subject to variations due to the 
distance X and also to absorption in the 


Table I 

TARGET-PHANTOM DISTANCE AND FIELD WIDTH EN- 
CLOSING 80 PER CENT OF MAXIMUM IONIZATION FOR 
DIFFERENT X-RAY VOLTAGES 


X-Ray Field Diameters in cm. 



I 

2 

5 

10 

15 

20 

Mev 

Target-Phantom Distance 

in cm. 


100 

78 

156 

390 

780 

1170 

1560 

50 

3a 

64 

160 

320 

480 

640 

30 

22 

44 

no 

220 

330 

440 

20 

14 

28 

70 

1 40 

210 

280 


Note: Field diameter at too cm. is 1.3 cm. for too mev; 3.1 cm. 
for 50 mev; 4.5 cm. for 30 mev; and 7.4 cm. for 20 mev. 


phantom. The variation due to distance 
alone is 

f !) 

from the inverse square law. The variation 
due to absorption alone is 


where n is the coefficient of absorption in 
cm~b and X is the distance from the target 
to any point in the phantom. If is the 



Fig. 14. Effect upon energy absorption of varying the target-phantom distance at 50 mev. 
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distance from the target to the front of the 
phantom, then 



Thus the radiant flux E incident per unit 
area at any depth {X—X-^ in the phantom 
will be equal to the radiant flux incident 
per unit area on the entrance surface times 
the inverse square law factor {Xi/X)^ 
times the absorption factor 
Since the ionization at any energy and 


of the relative exit dose along the axis for 
different target-phantom distances are 
found to agree with the experimental value 
as given on Figure 14 within 2 per cent. 
From the experimental ionization data as 
given in Figure 10, one can calculate the 
ionization intensity at the corresponding 
depth within the phantom along the axis 
for different energy levels at any desired 
target distance. The value of flux E', at a 
depth {X'—X\) for any target distance 
Xx, may be calculated by reading the 
value of E for the corresponding depth 
(X—Xx) on Figure 10, For a constant en- 
trance dose the dose E' will vary with 


PHANTOM 



Fig. 15. Schematic diagram for analysis of volume absorption of roentgen-ray beam in phantom, 

depth is proportional to the primary 
roentgen-ray beam intensity, any attenua- 
tion of the primary beam will cause atten- 
uation of the ionization pattern. This is 
obscured at depths below the peak, for here 
as the prirnary radiation penetrates, it is 
producing more secondaries and adding 
t^hem to those previously produced, thus 
g^jyjpJjfying the ionization. At the peak the 
secondaries are being absorbed as fast as 
they are produced, and beyond the peak 
the decreasing power of the primary 
roentgen-ray beam to produce ionization 
becomes apparent. This analysis indicates 
why the peak and exit ionization varies as 
it does with target distance at any given 
energy level. Calculations by equation (2) 


position in the phantom according to the 
equation 



since the entrance flux and the absorption 
terms are the same in both cases. 

In addition to the ionization intensity, it 
may be desirable to know the total amount 
of ionization or total charge produced in a 
given volume of the phantom. Since no 
method of doing this by direct experiment 
was available, the total charge was calcu- 
lated by integrating the ionization intensity 
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over the volume. Similar methods of calcu- 
lation of this total charge have been de- 
scribed by Mayneord®-®-^-®. Where the 
ionization intensity is not known as an ex- 
plicit function of position, as in the present 
case, the integration may be approximated 
by dividing the total volume into small 
volumes wherein the ionization intensity 
may be considered constant, and adding 
the charges produced in each small volume. 
The effect upon total absorption due to the 
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To make the calculation feasible it has 
been assumed that the beam of roentgen 
rays passes through a circular aperture 



Fig. 16. The total charge in electrostatic units generated in a volume of the phantom 26 cm. deep, i cm. 
diameter at the entrance surface when the maximum ionization density produced in the phantom is r 
electrostatic unit per cubic centimeter. The target distance is 132 cm. 


scattered components, and the field size, 
has not been included in these calculations. 
While the effect of scattered radiation plays 
more of a role at lower roentgen-ray volt- 
ages,®’^“ such an omission is of less impor- 
tance at the higher roentgen-ray voltages 
for scattering is predominantly forward. 

From Figure 15 it is apparent that the 
total charge generated in the volume of the 
phantom between X\ and X« will be the 
sum of the charges generated in volume in- 

-Y, 

crements AFx. Thus where 

Xi 

is the total charge. The increment of charge 
AFz where pr is the ionization in- 
tensity at the depth A"", and l^V. is the 
volume of the cylindrical disk of thickness 
AA'' and diameter d. It is apparent that 



which is so constructed and so placed as to 
produce a conical bundle of roentgen rays 
I cm. in diameter at the entrance skin, 
across which the roentgen-ray intensity is 
essentially uniform. Consequently, in the 
phantom, the volume irradiated will be a 
frustum of a right circular cone i cm. in 
diameter at the entrance surface, slightly 
larger at the exit surface, and in this case 
26 cm. from entrance to exit. The apex of 
the cone is at the target 132 cm. from the 
front of the phantom. 

By considering the roentgen-ray inten- 
sity to be uniform across the entrance port 
the calculation will yield the maximum 
total charge, for actually the intensity falls 
off as the angle from the axis increases (see 
Fig. 13). For a distribution range across the 
field from 100 per cent down to 80 per cent 
at the edge of the field the total charge 
values would be reduced by 13 per cent. 
The maximum total charge separated in 
the volume of the cone, with the phantom 
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at 132 cm., has been calculated by the 
above method at ao, 30, 40, 50, 70, 100 mev 
and the results plotted in Figure 16. At 
each roentgen-ray voltage the charge has 
been calculated for the same unit peak 
ionization intensity as in Figure 10. Thus 
if the ionization intensity is in statcou- 
lombs/cm^, the total charge will be in 
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TOTAL IONIZATION IN PHANTOM PER UNIT INTENSITY 
AT INDICATED DEPTH 

Fig. 17. Total energy absorbed in the conical volume 
of the phantom to produce unit ionization in- 
tensity at the indicated depth. 

statcoulombs, or if it is desired to refer to 
energy absorbed per unit volume in 
ergs/cm®., the total energy absorbed will be 
in ergs. 

It is apparent from Figure i6 that if unit 
peak ionization is considered, the total 
charge separated in the phantom will in- 
crease at higher million electron volts. 
However, as has been indicated in the dis- 
cussion of Figures n and 12 to obtain unit 
ionization at a desired depth m the phan- 
tom, the peak ionization required decreases 
as the roentgen-ray voltage increases until 
the peak occurs at the desired depth. When 
considering unit ionization at a desired 
depth these two effects work in opposition, 
the required peak ionization decreasing 
with increasing roentgen-ray voltage, while 
the total charge per unit peak ionization is 
increasing. To illustrate, Figure 17 has been 


plotted, showing the total charge separated 
in the phantom at different roentgen-ray 
voltages if unit ionization is caused at the 
depth of 5 or 7 or 9 cm. The values for 
Figure 17 were calculated in the following 
manner: (i) By reference to Figure 10 the 
peak ionization required to produce unit 
ionization at the desired depth was found 
for 20, 30, 40, 50, 70, and 100 mev, as was 
done for Figures ii and 12. To find the 
peak ionization required to produce unit 
ionization at 9 cm. depth using 30 mev. 
referring to Figure 10, the per cent ioniza- 
tion at 9 cm. on the 30 mev curve is 75 per 
cent. Therefore, to increase the ionization 
at 9 cm. from 75 per cent to unity (100 per 
cent) requires multiplication of the ex- 
posure by — ^ or 1.33 times. This gives an 


entrance ionization of 40 per cent, peak 
ionization of 133 per cent, and exit ioniza- 
tion of 50 per cent. (2) Now refer to Figure 
16 which indicates that for unit peak ioni- 
zation the total charge at 30 mev will be 
15.5 statcoulombs. Therefore, for a peak 
ionization of 133 per cent, the total charge 
will be 1.33 X15.5 =20.6 statcoulombs. 
This process, repeated for each million 
electron volts at several depths, is shown in 
Figure 17. It indicates that there is an 
optimum roentgen-ray voltage to produce 
minimum total energy in the irradiated 
volume while obtaining maximum energy 
absorbed at each desired depth. Hence the 
useful fraction of the total energy absorbed 
is greater at higher voltages. Ungar^^ has 
emphasized the importance of maintaining 
the useful fraction at a high value. Com- 
parison with Figure 10 shows this optimum 
voltage to correspond closely with the volt- 
age which produces peak ionization at the 
desired depth. 

Filters are of course to be considered 
when working with tlie electromagnetic 
spectrum to reduce the intensity of one 
wavelength component relative to another. 
Consequently a filter must have the prop- 
erty of selective absorption, which means 
that the absorption coefficient of the filter 
must be different at different wavelengths. 
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DEPTH IN Cm 
20 MEV X-RAYS 


Fig. 18. 0.0 mev roentgen-ray absorption pattern with copper and with no 
filter at 196 cm. target-phantom distance. 



DEPTH IN Cm 
50 MEV X-RAYS 


Fig. 19. 50 mev roentgen-ray absorption pattern with lead, copper, aluminum 
and no filter at 350 cm. target-phantom distance. 
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Several axial films have been exposed at io 
mev and 50 mev with some filters of lead, 
copper, and aluminum and the results 
plotted in Figures 18 and 19, respectively. 
In doing this work, care was taken to have 
sufficient space between the filter and the 
phantom to reduce the screening effect to a 
low value. This increased the target to en- 
trance skin distance. The copper filter 
IO mm. thick used at 20 mev indicates a 
definite selective absorption of the softer 
roentgen-ray components and of the spray 
of electrons emerging from the toroid along 
with the roentgen rays. The filter experi- 
ments with 50 mev were made with lead 
13 mm. thick, copper 10 mm. thick and 
aluminum 32 mm. thick. At 50 mev all of 
the filters show a slight tendency to soften 
the radiation, for the peak moves to a lesser 
depth as it would if lower roentgen-ray 
voltages were used without a filter. The 
filter thicknesses in these experiments were 
chosen to transmit about one-third of the 
incident radiation. The ineffectiveness of 
filters at 50 mev was not totally unexpected 
for previous work on absorption coeffi- 
cients’^ indicates that the variation of ab- 
sorption coefficient with wavelength be- 
comes small in this range of roentgen-ray 
voltages. 

IV. CONCLUSION 

In conclusion, the depth dose data of 
these very high energy roentgen rays in a 
pressboard phantom have clearly indicated 
that the energy distribution pattern 
changes very markedly with the large 
changes in roentgen-ray voltages available. 
It indicates that there is an optimum 
roentgen-ray voltage to obtain the maxi- 
mum ionization intensity at any desired 
depth. The availability of the great range of 
roentgen-ray energy levels obtainable from 
electromagnetic electron accelerators offers 
the advantages of greater flexibility, ena- 
bling one to give maximum ionization at any 
desired depth, and greater efficiency, giving 
over a wide range a more favorable ratio of 
energy absorbed in a particular region to 
that absorbed in the rest of the volume 


through which the radiation must pass. The 
phantom exit absorption may become the 
limiting factor rather than the entrance 
absorption in the total dosage problem 
when applied to therapeutic techniques. 

The authors wish to acknowledge the helpful sug- 
gestions and criticisms given by Dr. W. D. Coolidge 
and Dr. G. C. Baldwin, and the able experimental 
assistance rendered by Mr. H. Mesick. 
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General Electric Company 
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GAMMA-RAY DOSIMETRY* 
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and JAMES F. NOLAN, M.D. 
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T 3 HOTOGRAPHIC methods have been of sources may be made in a single expo- 
used on a routine basis in this labora- sure. In addition, qualitative investigation 


tory for estimating exposure of personnel to 
stray gamma and roentgen radiation. Ac- 
cidents occurring during the handling of 
fissile materials made it desirable to supple- 
ment the standard dental-type roentgen 
films beingusedwithsomeotherphotograph- 
ic material having the property of being able 
to record an integrated gamma-ray dose of 
a higher order of magnitude. Accordingly, 
a number of commercially available photo- 
graphic films and papers were investigated 
in the hope of finding one sufficiently in- 
sensitive for the purpose at hand. “Adlux” 
film, manufactured by the Defender Photo 
Supply Company, was found to be of the 
desired degree of sensitivity, as well as to 
possess unusual uniformity and reproduci- 
bility. This film with standard develop- 
ment gives an extreme readable range of 
densities in the dosage range of 50 to 15,000 
gamma-roentgens . 

It became apparent that this range in- 
cludes the range of dosage of therapeutic 
interest and that the film should therefore 
prove useful in the measurement of distri- 
bution of radiation intensities about mul- 
tiple radium sources such as are used in 
therapy. Such measurements made by 
means of ionization chamber techniques are 
tedious, while calculations become very 
laborious or well nigh impossible when more 
than a few sources or anything but the 
simplest geometrical arrangements are con- 
sidered. Film methods have the advantage 
that a complete three-dimensional plot of 
radiation intensity about a source or group 


of the field pattern about a group of sources 
may be made rapidly and effects of changes 
in distribution of sources noted. A perma- 
nent record is also provided. The degree of 
precision is not high but is believed ade- 
quate for clinical purposes. Film methods 
in the past have been handicapped to a de- 
gree by the limited range of radiation dos- 
age recordable. 

I. GENERAL CONSIDERATIONS IN 
PHOTOGRAPHIC DOSIMETRY 

The extension of the international roent- 
gen, originally defined for roentgen rays, to 
the gamma-ray region has been validated 
by the work of Gray'* and others. In par- 
ticular, the conditions under which 
thimble-chamber measurements are valid 
as a measurement of dose in terms of the 
international roentgen have been clarified. 
The intensity of radiation about a point 
radium source of i millicurie strength and 
encased in a 0.5 mm. platinum shield, has 
been determined to be 8.4 r per hour at a 
distance of i centimeter. 

Photographic measurements of radiation 
dose must be calibrated in terms of the 
primarj’- ionization measurements. There is 
unfortunately no simple and direct rela- 
tionship between film blackening and radi- 
ation dose. In general, the photographic 
effect is dependent upon photon energ}’", the 
emulsion blackening for unit dose decreas- 
ing with increasing photon energy 
There are in addition sharp discontinuities 
in the curve of specific blackening against 


* This document is based on work performed under Contract No. W-7405-eng-36 for the .Atomic Energy Project, and the informa- 
tion covered therein will appear in Division V of the national ni'clear energy series (.Manhattan Project Technical Section) as part 
of the contribution of the Los .Alamos Scientific Laboratory of the University of California. 
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wavelength in the region of the absorption 
edges of bromine and silver, at 14 and 25 
kv., respectively d" 

Photographic photometry of visible light 
has been complicated by failure of the re- 
ciprocity law of Bunsen and Roscoe, which 
defines the exposure as equal to the product 
of intensity by time and implies that equal 
exposures should result in equal emulsion 


position, of this curve depends only on the 
characteristics of the film material and de- 
velopment conditions, and is independent 
of wavelength. 

There are many potential sources of 
error in photographic methods. Uniform 
development technique with control of 
temperature and agitation is of utmost im- 
portance in obtaining reproducible results. 



blackening. It has been shown by Bell,i 
however, that the photographic effect of a 
given dose is independent of the dosage rate 
over a range of roentgen-ray intensities 
varying by a factor of ten thousand. This 
point has also been investigated by Mor- 

^^It is customary to plot the characteristic 
curve of film in the manner suggested by 
Hurter and Driffield, namely, density as a 
function of the logarithm of the dose. When 
this is done an S-shaped curve is obtained 
which over a considerable portion of the 
ranee approximates a straight line. BelF 
has also shown that the shape, but not the 


Wilsey^® has discussed in detail the techni- 
cal requirements that must be met in 
photographic methods of measurement of 
roentgen-ray dose. 

II. MATERIALS AND METHODS 

“Adlux” film consists of a transparent 
safety base double coated with a bromide 
type of emulsion similar to that used in 
projection printing papers. A diffusing 
medium has been added to the film emul- 
sion, which gives it a translucent appear- 
ance. The film is designed for the produc- 
tion of advertising display transparencies. 
The base stock is 0.015 cm. in thickness. 
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and the emulsion layers average about 15 
microns in thickness. The grain-aggregate 
size in the developed him varies between 
approximately 0.5 and 0.7 micron. The 
film has a matte surface which has inci- 
dentally proved useful through the readi- 
ness with which notations and construction 
lines may be made directly on the film. The 
film was ordinarily handled in the form of 
8 by 10 inch sheets. 

Tray development in Eastman formula 
D-72 developer was used. One part of the 
stock solution was diluted immediately 
prior to use with two parts of distilled 
water. Development was carried out at 
20° C. for three minutes, with constant 
agitation. The sheets were passed rapidly 
but one at a time into a tray containing the 
developing solution and agitation main- 
tained by repeatedly withdrawing the 
bottom sheet and replacing it on top of the 
stack. At the conclusion of the development 
period the films were quickly transferred to 
a dilute acetic acid short-stop bath and 
thence to a standard fixing solution (East- 
man Formula F-5). Following complete 
fixation the films were washed in water and 
suspended in air to dry. A blank sheet of 
film was processed with each batch. 

Density measurements were made using 
a "Photovolt” photoelectric densitometer. 
This instrument incorporates a diffuse il- 
luminating system, phototube and ampli- 
fier, with a direct-reading scale calibrated 
in density units. The primary range of the 
instrument is from density o to 2.0, with 
provision for extending the range to about 
3.2 by resetting the zero point. 

The source used in the film calibration 
studies consists of 500 millicuries of radium 
bromide, enclosed in a hard-soldered silver 
cylinder f inch in diameter by f inch in 
height. The wall thickness of the container 
is 1 millimeter. When measurements were 
made in air using a standard Victoreen 
condenser r-meter, with 25 r chamber 
brought approximately to electronic equi- 
librium by the addition of a plastic cap 
3 mm. thick, a radiation dosage rate of 
39.0 r per hour was measured at 10 cm. 


Under phantom conditions a dosage rate of 
38.0 r per hour was found at 10 cm. A cor- 
rection factor of 1 ,3 has been included as a 
multiplier of the observed readings to con- 
vert to the standard pressure of one atmos- 
phere. The barometric pressure at this 
location averages 590 mm. of mercur}\ 



Fjg. 2. Inverse-square law curve in air. Circles repre- 
sent values measured with the ionization chamber, 
as described in the text. 


Film exposures were made both in air 
and in a phantom of Masonite “Presd- 
wood.” For exposures in air the film was 
enclosed in two thicknesses of black protec- 
tive paper and it and the source were sup- 
ported on a thin sheet of cellulose acetate at 
a distance from any dense scattering ma- 
terial. The phantom was made up of y inch 
slabs of “Presdwood,” and was so arranged 




DENSITY DENSITY 


178 H 




179 


VoL. 6o, No. 2 A New Photographic Material for Gamma-Ray Dosimetry 


that air spaces were avoidedj and the film 
and source were enclosed on all sides by at 
least lo cm. of absorbing material. Refer- 
ence points on the film were located by pin 
holes punched in the paper packet enclosing 
it. 

III. RESULTS 

Figures i and 3 give the characteristic 
response curves of this emulsion material in 
air and under phantom conditions respec- 
tively. 

In determining the response curve in air 
the inverse-square law was assumed valid 
for distances rather greater than the physi- 
cal dimensions of the source. The source 
was placed at one end of the film packet and 
a four hour exposure made. The film was 
then processed and its density at various 
distances from the center of the source 
measured. In Figure 2 the computed dose 
rate against distance curve is shown to- 
gether with the values measured by the 
thimble chamber. From this and the ob- 
served density against distance relationship 
the density against logarithm of exposure 
curve in Figure i was drawn. 

Figure 3 shows the similar response 
curve under phantom conditions. Here no 
assumptions were made concerning the 
form of the radiation field surrounding the 
source. One hour and four hour exposures 
were made and density against distance re- 
lationships are plotted in Figure 4. It is 
apparent that any horizontal line drawn on 
this chart cuts the two curves at points of 
equal density and hence, assuming the re- 
ciprocity law valid, at points of equal 
radiation dose; while any vertical line cuts 
the two curves at points where the dosages 
are in the ratio of four to one. Hence, if 
point A be assumed to correspond to a dose 
of one unit, point B received this same dose 
and point C, four units. Similarly, point D 
received sixteen units and point E, sixty- 
four units. The log-log plot in Figure 5 
shows no significant deviation from the 
straight line of slope -2 predicted by the 
inverse-square law out to a distance of 19 
cm., fitted to the ex-perimentally deter- 


mined value of 38 r per hour at 10 cm. On 
this same plot are shown the dosage rates 
determined by the thimble chamber at vari- 
ous distances. From it the density against 
log exposure curve in Figure 3 was deter- 
mined. The circles enclose points de- 
termined from the one hour, and the tri- 
angles, points from the four hour exposure. 



Fig. 5. Distance vs. dose in phantom. So/tW line: in- 
verse square law. Circles: values by film measure- 
ment. Triangles: values by ionization chamber. 


A final experiment was performed to 
show the ability of the film to record the 
radiation field about multiple sources such 
as might be used in gamma-ray therapy. 
The arrangement chosen for investigation 
was that of three linear sources in a tandem 
arrangement. Actually a single source 
(NBS No. 13078) was used and was moved 
successively to its two new positions during 
the exposure. This source contains 9.92 
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milligrams of radium in a platinum needle 
0.5 mm. in wall thickness and 1.75 cm. in 
length. Its active length is 1.5 cm. In the 
figure (Fig. 6) three sets of isodose curves 
are drawn: (i) the experimentally deter- 
mined set; (2) calculated isodose curves 



Fig. 6. Dosage rates about tandem (see text). Solid 
lines: photographic method. Circles: Quimby s 
data. Crosses: approximate calculation (see text). 


from the data given by Quimby® for a uni- 
form source of 5 cm. length; and (3) calcu- 
lated curves determined by replacing each 
source by an equivalent point source at its 
geometrical center and adding the contri- 
butions of each at each point of interest. It 
is seen that there is substantially good 
agreement between the experimental and 

the calculated curves. . . . , , 

In all such measurements it is absolutely 
essential for accurate results that a calibra- 
tion film and a blank be processed with each 
batch. 


IV. DISCUSSION 

It is surprising to note that this film 
method shows such close agreement with 
the inverse square law out to such large 
distances (approximately 20 cm.) in the 
phantom. At such distances, differences due 
to absorption are large and are readily 
measurable when an ionization chamber is 
used. The agreement is purely fortuitous 
and must be due to an increased sensitivity 
of the film to scattered radiation of longer 
wavelength. However, there is good agree- 
ment with ionization chamber measure- 
ments out to distances (approximately 10 
cm.) which are likely to be of clinical in- 
terest. 

Investigation of the response of this film 
to a wide range of photon energies (50 kv. 
to 20 mev.) is under way, and will be re- 
ported in the future. Preliminary work indi- 
cates that there is no significant difference 
in the response of the film to the primary 
radiation of radium, which has an average 
energy of 0.7 mev., with photon energies 
ranging from 0.3 to 2.5 mev., on the one 
hand, and to the gamma radiation from 
Co®” which has well defined photon energies 
of 1. 1 and 1.3 mev. 

V. CONCLUSIONS 

Gamma-ray dosimetry with the aid of a 
special, commercially available film has 
been discussed. This film has been shown to 
have unusual latitude and reproducibility. 
Characteristic curves for this material both 
in air and under phantom conditions are 
presented. The use of this material for in- 
vestigation of the radiation field about 
complex arrays of sources is feasible and the 
method is capable of giving results well 
within clinical tolerances of accuracy. 

Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 
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SOME CONSIDERATIONS IN THE TREATMENT 
OF HEMANGIOMA IN INFANTS AND 
YOUNG CHILDREN* 

By EUGENE P. PENDERGRASS, M.D., JAMES C. KATTERJOHN, M.D.f, and 

JAMES B. BUTCHART, M.D. 


PHILADELPHIA, 

H emangioma of the skin or mucous 

membrane is a lesion familiar to every 
doctor. It is a benign vascular tumor which 
should receive treatment because of the 
cosmetic deformity or because it interferes 
with function. The condition is congenital 
and the most important thing about the 



Fig. I. Photomicrograph showing marked cellularity 
in a hemangioma. The endothelial channels are 
numerous and many of them do not contain blood. 
This type of lesion is thought to be capable of 
further growth. Clinically a lesion of this type is 
indistinguishable from a less cellular lesion. 
(Microscopic slide loaned by Dr. Robert C. Horn, 
Surgical Pathologist, Hospital of the University 
of Pennsylvania.) 


PENNSYLVANIA 

lesion is that whatever treatment is given 
should be given early, that is, as soon after 
birth of the infant as possible, of as soon as 
the blemish appears. 

A hemangioma is a localized hyperplasia 
of the cutaneous or subcutaneous vascular 
tissue. The lesions may involve the dermis, 
the subcutaneous tissue, or both. They 
range greatly in size, are reddish or pur- 
plish in color, with a flattened surface, 
which is on a level with the skin or slightly 
elevated above the general level. 

Growth of hemangiomas is thought to be 
accomplished by budding of vascular 
channels and proliferation of endothelial 
cells. In some of these lesions, proliferation 
becomes a major consideration (Fig. i). 

Vascular nevi may be separated on an 
anatomic basis into three groups^^ (i) flat 
or slightly elevated tumors composed of a 
superficial plexus of dilated capillaries, 
angioma simplex, naevus flammeus; port- 
wine stain; (2) hypertrophic angiomas, 
made up of an interlacing network of blood 
vessels of considerable size, angioma plexi- 
forme; angioma simplex hyperplasticum; 
and (3) cavernous hemangiomas. 

The simple angioma, as a rule, appears 
shortly after birth. 

The “port-wine stain,” or naevus flam- 
metis^ occurs as several varieties. Experi- 
ence with Chaoul roentgen therapy in treat- 
ing pink lesions in the very young is most 
encouraging. The deeply colored lesions 
are helped only slightly. The skin is thin 
in this type of lesion, and the vessels are 
thin walled and superficial, situated im- 
mediately beneath the epidermis. The endo- 


• From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pa. Presented at the Twenty-ninth 
Annual Meeting, .American Radium Society, Atlantic City, N. J., June 9-10, 1947. 
t Trainee of the National Cancer Institute. 
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thelial lining of the vessel walls is quite 
thin and thought by some to be radioresist- 
ant because of its mature adult type of 
endothelium^^ (Fig. 2). 

The hypertrophic vascular nevi and the 
cavernous hemangiomas may be discussed 
together. They are more or less elevated 
with a nodular or lobulated surface. The 
tumors vary in size and color, are soft and 
compressible. Swelling of the lesion can be 
produced or increased by gravity, exertion 



Fig. 2. Photomicrograph of a “port-wine stain.” 
Numerous vascular channels with mature adult 
type endothelium are seen just beneath the epi- 
dermis. (Microscopic slide loaned by Dr. Herman 
Beerman, Assistant Professor of Dermatology, 
University of Pennsylvania.) 

or crying. The lesion may ulcerate or rup- 
ture and may produce severe hemorrhage. 
The lesions develop slowly and may cause 
serious alteration, hypertrophy, or destruc- 
tion of the tissues by altering the blood 
supply. They may occur anywhere. 

The lesion may be composed of thin- 
walled dilated capillaries, having a single 
afferent vessel, or it may have many of the 
larger vascular components such as ar- 
terioles and small arteries and veins (Fig. 3, 
4 and 5). The results in treating these 
lesions (strawberry mark) are gratifying. 

THERAPEUTIC CONSIDERATIONS 

Over the years, a great many physicians 
have elected not to recommend treatment 



Fig. 3. Photomicrograph of a naevus vasculosis or 
“strawberry mark” showing blood-filled dilated 
capillaries. This type of lesion responds well to 
treatment. It will blanch readily on light dia- 
scopic pressure. (Microscopic slide loaned by Dr. 
Robert C. Horn, Surgical Pathologist, Hospital 
of the University of Pennsylvania.) 



Fig. 4. Photomicrograph showing a cavernous he- 
mangioma which contains arterioles, venules, and 
small arteries. (Microscopic slide loaned by Dr. 
Herman Beerman, Assistant Professor of Derma- 
tology, University of Pennsylv.mia.) 
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Fig. 5. Photomicrograph showing large veins found 
in some of the cavernous hemangiomas. This type 
of lesion is more resistant to treatment by roentgen 
rays and radium. (Microscopic slide loaned by Dr. 
Robert C. Horn, Surgical Pathologist, Hospital of 
the University of Pennsylvania.) 

for cavernous hemangiomas, largely be- 
cause they have been taught that most of 
the hemangiomas will disappear spon- 
taneously. Indeed, Lister,^ in 1938, states 
that he observed 77 patients for seven 
years, and in that group, over one-half of 
the angiomas disappeared completely and 
in the other half the lesions stopped grow- 
ing and showed evidence of retrogression. 
Nancel-Penard® and WineH^ are in agree- 
ment with the views expressed by Lister. 

While preparing this article, one of us re- 
ceived the following letter: 

... It is mildly depressing to me to learn 
that another paper on the radiation treatment 
of hemangiomas is going to be written when 
even the immediate results by radiation are 
inferior to COo snow. 

One has to treat hundreds of patients and live 
fifteen or twenty years to see the twisted faces, 
short arms and legs, and small hands to realize 
how unjustifiable the method is. Can’t you 
possibly read a paper about anything else? 


The wri "er of this letter, a distinguished 
member of this Society, perhaps is not alone, 
in his belief and there are those who are in 
complete sympathy with his views. To us, 
this is a challenge. We believe that heman- 
giomas can be treated with radiation with 
complete satisfaction. The poor results that 
encourage statements like the above can be 
avoided if a little common sense is used in 
planning the treatment. We know this be- 
cause we have observed our results over a 
period of twenty years and in no instance 
have we obtained unsatisfactory results 
that can be attributed to irradiation. 

There is no doubt that some of the lesions 
do heal spontaneously, but it is not possible 
to predict with assurance which lesions will 
remain quiescent, grow or disappear spon- 
taneously. Even if it were known that 50 
per cent or more of the lesions would disap- 
pear, we still would recommend irradiation 
for the following reasons: (i) radiation can 
be administered without harmful effects; 

(2) small doses of radiation will enhance 
any natural tendency of the lesion to disap- 
pear; (3) the results are excellent and are 
superior to any other method that we have 
observed. A physician has no right to deny 
treatment to a patient because of the hope 
that the lesion will disappear without treat- 
ment. 

We have seen many hemangiomas in 
adults, many on the faces of young women, 
who when the histories were taken, stated 
that their parents were advised by the fam- 
ily physician, and often by a dermatologist, 
that treatment should be deferred until the 
baby was older or that the condition would 
disappear without treatment. Such advice, 
we believe, will lead many times to tragic 
situations, especially in girls. 

The methods of therapy for the various 
types of hemangioma by others include: 
(i) surgical excision; (2) roentgen therapy; 

(3) radium therapy; (4) grenz rays; (5) 
carbon dioxide snow; (6) injection of 
sclerosing solutions; (7) tattooing (Conway 
and Docktor-); (8) ultraviolet radiation 
under pressure; (9) electrocoagulation, and 
(10) cosmetic disguise. 
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tients. The distribution of these lesions is 
illustrated in Chart i. 

We wish to emphasize at this point, and 
we will emphasize it again, that hemangio- 
mas are most effectively treated when the 
patient is seen early, and by early we mean 
the first few weeks of life. We do not believe 
in watchful waiting. A hemangioma treated 



Chart i. Distribution of 560 hemangiomas in 406 patients treated since 1938 
by contact therapy and/or interstitial radon tubes. 


For many years we used radium needles, 
molds and plaques in the treatment of 
cavernous hemangiomas. It is a commend- 
able form of therapy and many excellent 
results were obtained. Since 1937, when 
Chaoul equipment was acquired by us 
through the generosity of Mr. William H. 
Donner, we have used contact roentgen 


therapy in place of topical radium, and we 
have been pleased with our results. Our 
comments in this presentation will be 
limited to a discussion of contact roentgen 
therapy, 100 to 140 kv. intermediate 
roentgen therapy and radon implantation 
in certain hemangiomas. 

Our experience since 1938 consists of the 
treatment of 560 hemangiomas in 406 pa- 


at three weeks of age requires less treat- 
ment and responds better than one treated 
at three months. 

In general, the technique we employ may 
be divided into two parts: {a) control of the 
superficial or dermal elements by roentgen 
therapy, and this part should be done first, 
and (/f) control of the deeper portions of the 
lesion by implantation with radon seeds or 
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use of intermediate voltage therapy. The 
best cosmetic effect is obtained when the 
superficial portions of the lesion are treated 
very early. The earlier this portion of the 
lesion is treated, the better the result. In 
general, the lesions which respond best are 
those which easily blanch with light dia- 
scopic pressure. They are the lesions with 
the small vascular channels just beneath 


anticipated changes (flattening of the le- 
sion, loss of original color and appearance 
of white skin) are explained to the parents. 
The change occurs so slowly parents may 
overlook them until the comparative colors 
illustrate the gradual skin blanching. These 
small details have assisted in preventing 
impatience on the. part of the parents. The 
lesion is tested for blanching with diascopic 
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Fig. 6. Sample finger nail polish scale furnished by Cutex. Accurate color matching is possible when these 
scales are used and minute changes are noted in the treated hemangiomas at the time of each visit. These 
color charts may be obtained from the finger nail polish manufacturers. 


the skin, and are easily obliterated by ir- 
radiation. 

At the time of the first visit, the patient 
is given a general physical examination. 
The contour of the hemangioma is traced 
upon a piece of transparent paper and its 
measurements are recorded. Color photo- 
graphs are made. The color of the lesion is 
recorded, having been matched with a color 
on one of the finger nail polish scales by 
the parents and by the radiologist (Fig. 
6). The treatment that we recommend 
is given over a period of months. The 


pressure. If the lesion is not completely 
blanched by pressure the prognosis for 
complete disappearance should be guarded. 
Changes in size or color are noted when the 
patient is inverted and during crying. If 
the lesion is situated over some epiphyseal 
center or closely over any growing bone, a 
roentgenogram is made of the area and, 
if it is an extremity, a roentgenogram of 
the normal opposite extremity is made. 
Irradiation can disturb the growth of 
bone; therefore, one should explain such 
possibilities to the parents. We have had 
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, - 1 . Thp •ninpnf received goo r to multiple portals over 

Fig. 7- Roentgenograms made months. There has been no injury to the bones 

the right h.nd o„ *e PaJm Many patients have been followed for longer 

re?JsS‘‘rafdTa;"d „ore treatment without bony change. 
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no such complications and they are not 
likely with the method that we employ 
(Fig. 7). We have observed many in- 
stances of overgrowth of bones due directly 
to untreated hemangiomas, a fact which 

.194 . 

In consideration of Dr. E. P. Pcndcrmjs, or any of his 
associates (radiologists), undertaking the case of 

. who has been referred to 

tis by .. - - for tbe treatment of 

the undersigned understands 
. ■ . ■ . . fferj it fnay be necessary to do 

> • • • ■ • " ■ ■ telangiectasis (prominent blood 

vessels), or permanent tanning. The condition from which the undersigned suffers has 
been fully explained and he (or shej hereby gives his consent, without any reservation, to 
undergo such treatment as may be directed by the radiologist in charge. 

Signed: - 

Witness: - - Relative: ... .. 
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In consideration ol Dr. Eugene P. Pendergrass, or any ol his associates 
(radiologists), undertaking the case ol 

. . who has been referred to 


]Dy _ lor the treatment ol 

the undersigned understands 

that it It necessary to treat over the skull, and In doing so the x-ray or radium 
treotment may remove temporarily, or permanently, the hdr. The undersigned agrees 
without any reservations to undergo such treatment as may be directed by the 
radiologist in charge. 

Signed: 

Witness: Relative: 

r«TiB $03 
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In consideration of Dr. Eugene P. Pendergrass, or any of his associaie< 
(radiologists,) undertaking the case of 

- who has been referred to 

us by for the treatment of 

- ;• the undersigned understands 

that in treating lesions around the eye an effort is made to protect the eyeball from direct 
irradiation. Often rhis is impossible due to the position of the lesion, and it is almost 
impossible to protect it from secondary irradiation. Irradiation may cause cataract 
formation, or it may cause a disturbance in the vision by direct effect upon the retina, 
or it may cause telangiectasis, or it may cause a removal of the eyelashes, which may be 
permanent. All of the above possibilities have been carefully explained to the under- 
signed, who hereby gists consent for such treatment as may be directed by the radiologist 
in charge, without any reservation. 

Signed* 

Witness: Relative: 

305-fi 

Fig. S. Sample cards which parents are asked to sign 
before treatment is given. 

also should be explained to the families of 
the patient, especially by those who do not 
recommend irradiation. 

It is welljto tell the parents that occa- 
sionally thejarge boggy hemangioma may 
break down and slough.” If sloughing oc- 
curs following treatment, the family and 
referring doctor are likely to attribute the 
destruction of tissue to the irradiation. We 


have seen more sloughing hemangiomas 
occur without irradiation than with it. 
Nevertheless, such a possibility is explained 
to every patient. We are sure that such 
practice will obviate mediolegal complica- 
tions. In our experience, sloughing has oc- 
curred only in the large bulky and boggy 
lesions. Sloughing areas always heal, but 
leave white scars. They must be cared for 
to prevent secondary infection. 

When lesions occur on the scalp or 
around the eyes, the family is advised 
about the possibility of hair falling out and 
not returning. The parents are asked to 
give a signed permission before treatment is 
begun (Fig. 8). Likewise, radon implanted 
into the orbit might injure the eye. We tell 
the family of such possibilities and ask for 
signed permission before proceeding with 
the treatment. Thus far, we have had no 
eye injuries and only one patient in which 
the eyelashes failed to return. There is no 
danger to the brain in treating hemangio- 
mas of the scalp with the method to be de- 
scribed. In certain large hemangiomas 
which involve the face and scalp unilater- 
ally, the hemangioma may extend into the 
brain and lead ultimately to hemiatrophy. 
Roentgenograms of the skull are obtained 
in such instances and at frequent intervals. 
The family are completely informed about 
the possibility of hemiatrophy of the brain 
before treatment is instituted. In the few 
cases of this type that have been treated no 
untoward results have occurred. Even the 
hair has not been destroyed. 

Isodose curves for the Chaoul roentgen 
therapy unit have been persented in previ- 
ous papers with other physical data.^’®’^’®’^° 
Quimby and Focht have reported isodose 
data on the Philips unit.^-® The depth dose 
of these radiations parallels quite closely 
that of radium (Fig. 9). 

We believe contact therapy offers the 
following advantages over topical radium: 
(i) there is danger to the operator in the 
handling of radium over a period of many 
years in the preparation and application of 
plaques and molds; (2) application of 
Chaoul therapy requires a much shorter 
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period of time than does radium; (3) the 
distribution of the radiation from the 
Chaoul unit and a well prepared radium 
plaque are about the same; (4) there is much 
less difficulty in*^ holding the patient quiet 
for^the short time required for the close 
distance roentgen therapy; there is less dif- 
ficulty in treating certain areas with the 
Chaoul and the Philips therapy units such 
as those occurring on the lips, eyelids, scalp, 
vagina, etc.; (5) the skin end-results seem 



OJCM 1.0 1.5 2.0 2.5 


Fig. 9. Absorption curves for the qualities of radia- 
tion which are employed. The similarity of radium 
and contact roentgen therapy is illustrated. 

better with roentgen radiation than with 
radium. 

If the lesion is small and is located either 
around the eye, the lips or the nose, we 
prefer to use the Philips unit because it is 
easier to protect the eye, the eyebrow, and 
the eyelashes because of the greater lati- 
tude in dosage output per minute and the 
adaptability and sizes of the available 
cones. We use the Philips unit in certain 
other areas such as the labia where it seems 
more adaptable. In every other situation we 
prefer to use the Chaoul apparatus. The 
number of portals used depends upon the 
size of the lesion and its shape. The skin- 
target distance depends upon the depth of 
the lesion. In the port-wine stains, we 


would prefer to use the 1.9 cm. distance 
available with the Philips unit. In the 
deeper or thicker lesions 3 to 5 cm. skin- 
target distance is used with the Chaoul 
unit. In certain instances where the lesion 
is particularly^large and bulky we employ 
intermediate voltage 75T0 135, kv. Most of 
the small and deep-seated hemangiomas are 
treated with radon after the skin discolora- 
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2 mm. Al 
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3 mm. Al 

4.6 mm. Al 
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5 mm. Al 

5 .0 mm. Alt 
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I mm. Al plus 0.25 
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mm. Cu 


* Inherent filtration 0.2 mm. nickel. 

** Inherent filtration about 0.2 mm. Al. 
t Estimated values. 

Fig. 10. Illustrating the quality of the types of radia- 
tion employed. 

tion has been removed by roentgen therapy. 
With intermediate voltage we use i to 3 
mm. aluminum filtration with half- value 
layer of 2.4 to 4.6 mm. Al; the filtration of 
the radiation with the Philips and Chaoul 
units ranges from unfiltered to 0.2 mm. 
nickel. The half-value layer of the radiation 
is 2.4 mm. aluminum with the Chaoul ap- 
paratus and 0.3 mm. aluminum with the 
Philips unit at contact® (Fig. 10). 

In preparing the patient for treatment he 
is restrained by wrapping securely with a 
small sheet (Fig. ii). Sand bags are useful 
in the younger children and will often serve 
as adequate restraint for the lower ex- 
tremity. The area being treated is held by 
the radiologist or his assistant (properly 
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Fig. II. Steps employed in wrapping the infant in order to restrain it during treatment. The radiologist 
or his assistant, adequately protected, firmly holds the area to be treated against the treatment cone. Sand 
bags are frequently used and the infant’s parents are asked to help. 


protected) and the part is held firmly 
against the treatment cone (pressure and 
counterpressure (Fig. ii). Additional re- 
straint is furnished by the parent and this 
is particularly useful in older children. 
\Yhen a relatively large treatment cone is 
used we have found it helpful to cover the 
Old of the cone with scotch tape to press the 


central portion of the lesion flat to the rest 
of the lesion. Otherwise, in very small 
lesions, the central portion may extend up 
into the treatment cone where it will get 
considerably more treatment because dis- 
tances of a few millimeters are quite im- 
portant. The lesion is then given 100 to 400 
roentgens (as measured in air) through as 
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many portals as are required to cover it. It 
is not necessary that these portals overlap. 
If the portals approach each other as 
closely as I to a mm. the effect is adequate 


are required and usually less than 1^500 r is 
given. Actually 75 per cent of our patients 
treated with Chaoul therapy only received 
less than 1,2.50 r, and 95 per cent received 




Residual heman^ionna. 



Treatnoent porlrals. 



Protective shield over treated 
portion of lesion , and 
further treatment portals. 


Fig. 12. Showing plan of treatment through multiple portals to a large lesion on the left cheek. 

It is not necessary that the portals overlap. 


(Fig. 12). The patient is seen at intervals 
of four to six weeks. If no trouble is an- 
ticipated (such as possibility of sloughing, 
etc.) and the patient lives at a considerable 
distance, 400 r or rarely even more, may be 
given and the patient seen in three months. 
Usually three to seven treatments (visits) 


less than 1,750 r, the treatment time ex- 
tending over a period of eighteen months. 

In treating lesions on the face or other 
parts of the body where a normal appearing 
skin is desired, the dosage should be small 
and given very slowly. If large doses (500 r) 
are employed the skin effects will simulate 
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those of a faint vaccination scar. Lesions on 
parts of the body that are not exposed are 
treated enough to stop their growth. Under 
such circumstances, one to three treatments 
as a rule, are all that are necessary. 

The more deeply situated portions of the 
hemangioma are treated with implantation 
of radon seeds of o.i to 0.5 me. strength. 
We prefer to use small seeds implanted 
through multiple punctures. This technique 
will prevent migration of the seeds resulting 
in faulty distribution due to the “massage 
effect” often seen when all seeds are im- 
planted through a single opening in a mov- 
able part such as the cheek or eyelid. For a 
lesion i cm. in diameter usually one seed 
0.25 to 0.5 mg. in strength, will be im- 
planted. If such a dosage does not produce 
an adequate response another seed may be 
implanted at a later date. We prefer to err 
on the side of too little treatment rather 
than too much. One thousand gamma 
roentgens delivered to the lesion is usually 
adequate. 

In general, all lesions respond well if 
treated early. In some small bluish-red 
lesions, when it is presumed that the large 
venous elements are in preponderance, the 
family is advised that it will take a longer 
time to obtain a good result. 

3400 Spruce St. 

Philadelphia 4, Pa. 

REFERENCES 

I. Chaoul, H. Low-voltage short-distance x-ray 
therapy. In: Treatment of Cancer and Allied 


Diseases. Pack, G. T., and Livingston, E. M., 
Editors. Paul B. Hoeber, Inc., New York, 
1940, vol. I, p. 234. 

2. Conway, H., and Docktor, J. P. Neutralization 

of color in capillary hemangiomas of the face 
by intradermal injection (tattooing) of per- 
manent pigments. Surg., Gynec. Obst.^ 
1947, 8^, 866-869. 

3. Glasser, O., Quimby, E. H., Taylor, L. S., and 

Weatherwax, j. L. Physical Foundations of 
Radiology. Paul B. Hoeber, Inc., New York, 
1944. 

4. Lister, W. A. Natural history of strawberry 

naevi. Lancet, 1938, i, 1429-1434. 

5. Nancel-Penard. Traitement des naevi vascu- 

laires. J. de med. de Bordeaux, 1930, loy, 471- 
473- 

6. Pendergrass, E. P. Roentgen therapy by the 

method of Chaoul. Editorial. Am. J. Roent- 
genol. & Rad. Therapy, 1936, jy, 101-105. 

7. Pendergrass, E. P., Hodes, P. J., and Garra- 

HAN, C. J. Roentgen therapy by method of 
Chaoul. Radiology, 1939, J2, 142-154. 

8. Pendergrass, E. P., and Hodes, P. J. Further 

experiences with Chaoul therapy. Radiology, 
I94L J7> SSO-SS9- 

9. Quimby, E. H., and Focht, E. F. Dosage meas- 

urements in contact roentgen therapy. Am. J. 
Roentgenol. & Rad. Therapy, 1943, yo, 
653-668. 

10. Smithers, D. W. The X-Ray Treatment of Ac- 

cessible Cancer. Williams & Wilkins Co., 
Baltimore, 1946, pp. 129-131. 

11. Sutton, R. L., and Sutton, R. L., Jr. Diseases 

of the Skin. Tenth edition. C. V. Mosby Co., 
St. Louis, 1939, p. 60. 

12. Watson, W. L., and McCarthy, W. D. Blood 

and lymph vessel tumors; report of 1,056 cases. 
Surg., Gynec. y Obst., 1940, 7/, 569-588. 

13. Winer, L. H. Hemangiomas; classification and 

treatment. Journal-Lancet, 194I, 61, 168-172. 



VoL. 6o, No. 1 


COLLOIDAL LEAD ORTHOPHOSPHATE ASSOCIATED 
WITH DEEP ROENTGEN THERAPY 
IN BONE METASTASES FROM 
CANCER OF THE BREAST*! 

R}' LAWRENCE REYNOLDS, M.D., T. LEUCUTIA, M.D., JAMES C. COOK, M.D., 

KENNETH E. CORRIGAN, Ph.D. 

Department of Radiology, Hajper Hospital 
DETROIT, MICHIGAN 


T?OR the past forty-five years repeated 

attempts have been made to use metal- 
lic substances for the treatment of cancer. 
Colloidal solutions of gold, copper, silver, 
bismuth, arsenic, sulphur, selenium and a 
variety of other elements or their com- 
pounds have been tried in turn, only to be 
discarded because of the indifferent success 
obtained by their use.^'’'^’’'’*-'’^ During the 
time of World War I, Bell,®~‘^ after noting 
the rather slow rate of growth of cancer in 
lead workers, and based on the long known 
fact that lead causes abortion in pregnant 
women, carried out a series of experiments 
with this substance in growing plants and 
animals. 

Bell used metallic lead which he sus- 
pended in a number of rather imperfect 
colloidal solutions. As he states, the whole 
object of the colloidal preparation was to 
deliver the lead to the highest bidder, as it 
were, among the body tissues without 
producing too many deleterious effects 
generally. Whereas a dose of little more 
than 0.2 gram of soluble lead was con- 
sidered fatal when given in a single dose, 
with the suspended solutions it was possible 
to give 0.6 gram in seven or eight doses 
during a period of four months and have no 
serious consequences develop. The prepara- 
tion of a suitable colloid, however, con- 
tinued to represent a major problem. In 
the later phase of the work Bell used an 
electrical suspension of the metallic lead in 
an aqueous medium with a small amount of 
gelatin and calcium chloride, but even so 
the poor keeping qualities of the solution 


prevented a more general use of this form 
of chemotherapy. Bell himself repeatedly 
emphasized that the method is difficult and 
to some extent dangerous and that it can 
only be safely employed by those who have 
proper laboratory facilities at their imme- 
diate disposal. 

Concerning the biologic effect. Bell found 
that the metallic lead has at least two 
attributes; (i) it has the power to arrest 
cell growth in general; (2) it has a certain 
special affinity for the chorionic epithelium 
and the malignant cells. The general arrest 
of cell growth was observed experimentally 
in all young plants and animals under in- 
vestigation. The affinity for the chorionic 
epithelium manifested itself in the form of 
coagulation necrosis leading to abortion. 
The chemotherapeutic index of this effect 
was estimated as being approximately two. 
Under favorable circumstances a similar 
necrosis induced by the metallic lead was 
observed also in the cancer cells, although 
the chemotherapeutic index here was some- 
what lower. 

In 1926 Bell published the clinical results 
obtained in the treatment of a series of 200 
cases of cancer. He arrived at the conclu- 
sion that all types of malignant neoplasms 
are probably amenable to the beneficial 
influence of lead, provided the metal can 
reach the tumor cells in sufficient quanti- 
ties. Adjuvant surgical and radiation meas- 
ures were considered to be of great aid in 
suitable circumstances. Finally, he antici- 
pated that the effects of irradiation would 
be augmented by the previous use of lead. 


* Presented at the Forty-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. i6-ig, 1947. 
t Supported in part by a grant from the American Cancer Society, Committee on Growth, through the National Research 
Council. 
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The observations made by Bell were 
borne out to a certain extent by Wood,^® 
who also experimented with colloidal solu- 
tions of selenium, sulphur, silver and cop- 
per. Wood noted that the effect of lead on 
the tumor is characterized by intense con- 
gestion, thrombi formation in the capillar- 
ies twenty-four hours later, necrosis and 
finally absorption and shrinkage of the 
tumor. In using lead combined with deep 
roentgen therapy he found that the partial 
poisoning of the cancer cells by the metal 
and the injury produced by the roentgen 
rays add up, leading to an enhanced thera- 
peutic effect. 

Following this report of Wood and im- 
pressed by the investigations of Bell, Ull- 
mann^® of Santa Barbara, California, de- 
cided that the method showed sufficient 
value to warrant a thorough trial. Because 
of the instability and the great variation in 
the toxicity of the colloid suspension of the 
metallic lead which greatly limited its clini- 
cal usefulness, Ullmann’s main interest 
was to secure a more suitable lead prepara- 
tion. Bischoff, Blatherwick and their co- 
workers^"’^® after several unsuccessful at- 
tempts with the metallic lead, suggested 
that lead orthophosphate, Pb3(P04)2, be 
used. This salt is stable in neutral solutions 
and therefore can be kept unaltered much 
longer. In the presence of only slight acidity 
it is changed to the acid phosphate, Pb 
HPO4, which is a hundred times more sol- 
uble. The theory was advanced that be- 
cause of this property and since malignant 
neoplasms contain a certain amount of 
lactic acid, the tumor cells would be affected 
as by the metallic preparation but without 
the severe general toxic injury to the 
patient. 

In subsequent publications^®"^^ Ullmann 
described in detail the immediate and late 
reactions observed following the adminis- 
tration of colloidal lead orthophosphate 
confirming beyond doubt that this sub- 
stance is much less toxic to the organism 
than the colloidal metallic lead or its other 
salts. He also determined that the maxi- 
mum benefit was obtained when the lead 


was combined with roentgen or radium 
therapy. An average dose of 8o milligrams 
of colloidal lead orthophosphate was given 
intravenously once a week, reaching a total 
of 400 milligrams and the irradiation was 
begun when from 200 to 300 milligrams had 
been injected. After four to six weeks the 
treatment was repeated until a total dose 
of from 500 to 600 milligrams was adminis- 
tered. If signs of lead poisoning appeared, 
2 grams of calcium lactate in i quart of 
milk were given every twenty-four hours. 

The introduction by Ullmann, and Bis- 
choff and Blatherwick of the rather stable 
and decidedly less toxic colloidal lead ortho- 
phosphate has led to a number of clinical 
investigations. The majority of workers 
concentrated their attention on the use 
of lead as the sole therapeutic agent, 
chiefly in advanced cases of cancer which 
could not be treated by other means. It 
was repeatedly demonstrated that lead 
concentrates more readily in cancer tissue 
than in the surrounding normal tis- 
In a case of periosteal 
sarcoma studied by BelP" the tumor con- 
tained 1 2 parts per million of lead and the 
nearby normal bone only i part per million 
of lead. Osterberg and his associates'^ found 
the concentration of lead in the tumor great- 
er than that in the normal tissue by four to 
five times. Nevertheless to produce notable 
clinical regression of the cancer it became 
invariably necessary to raise the dose of the 
colloidal lead administered to 400 milli- 
grams or more. Several authors®'^’®’^®’^^ in- 
sisted that the dose should be pressed to 
plumbism, with its symptoms of severe 
abdominal colic, pains in the arms and 
legs, anorexia,^ vomiting, loss of weight 
and more or less severe anemia. These 
symptoms were then combatted with var- 
ious measures ordinarily used in chronic 
lead poisoning.®-^® An acceleration of the 
elimination of the retained lead was also 
attempted by the administration of calcium 
mobilizing drugs and parathormone. 

Other] investigators used colloidal lead 
in conjunction with deep roentgen therapy 
or radium. Such a course was already 
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pursued by Stone and Graver^® in 1927 by 
employing a suspension of metallic lead 
prepared by Woodard. Stone and Graver 
found that, if combined with irradiation, 
good improvements could be obtained with 
doses as small as 75 milligrams of colloidal 
lead given in a single dose. Their experience 
suggested that, especially in bone metas- 
tases from carcinoma of the breast, lead in 
conjunction with radium or roentgen ther- 
apy could cause regression sufficiently com- 
plete to account for greater palliation than 
was formerly possible. A similar situation 
was noted in advanced osteogenic sarcoma. 
A combination of intravenous colloidal lead 
orthophosphate and deep roentgen therapy 
was used in various types of cancer by Aub 
and Smithwick® and in a limited group of 
cases by Bargen, Horton and Osterberg,"' 
and by others. Nearly always, the dose of 
the colloidal lead orthophosphate was in- 
creased to the point of intoxication. 

An analysis of the final outcome in all 
these instances shows a rather disappoint- 
ing picture. There is a unanimous opinion 
that colloidal lead alone, whether given in 
the metallic form or as orthophosphate, 
offers no cure for malignant neoplasms. 
When used in conjunction with surgery 
or radiation therapy in the advanced cases 
it seems to have some usefulness, but 
according to Bargen, Horton and Oster- 
berg <-32 lead intoxication is necessary to 
produce satisfactory results. On the other 
hand, Aub and Smithwick^ believe that 
colloidal lead orthophosphate, even if given 
in very large doses and followed by deep 
roentgen therapy, is not only valueless but 
shortens the life expectancy by the severe 
symptoms of intoxication and the anemia 
it produces. Gould, Kullman and Shecket^® 
who made a very detailed study of the 
effect of lead on the blood cells of cancer 
patients, likewise found that if progressive 
anemia once developed there was little 
likelihood of improvement after the lead 
treatment was stopped. 

At Harper Hospital in Detroit colloidal 
lead orthophosphate obtained through the 
courtesy of Drs. Ullmann and Bischoff 


(and for the last few years supplied by the 
Grookes Laboratories of New York) has 
been used since 1928. The procedure em- 
ployed, however, has been along somewhat 
different lines. Although in the beginning 
there was a tendency to use the method in 
all advanced cases of cancer, later, based 
on experimental investigations and clinical 
observations, its use was restricted to those 
instances in which the osseous skeleton was 
involved. The great majority of cases, by 
far, was represented by carcinoma of the 
breast with bone metastases. The present 
paper deals particularly with this group of 
cases. 

It was already observed early that in 
chronic plumbism lead is stored mainly 
in the bone along with calcium phosphate 
in the form of lead orthophosphate,^ or a 
similar highly insoluble salt. It thus seemed 
that the calcium and lead may have some 
similarity of metabolic behavior and that 
the deposition and mobilization of the 
two elements may also be similar. Further- 
more, it appeared probable that the ab- 
sorption and excretion of the colloidal lead 
injected for therapeutic purposes may be 
modified by the same agents that modify 
the absorption and excretion of the cal- 
cium, and in the same direction.®" 

Ghemical analysis made by a number of 
investigators revealed that shortly after the 
intravenous injection of colloidal lead prep- 
arations, the largest amounts of lead were 
found in the spleen and liver, 13. i". 20.21. 2^ and 
less frequently in the lungs.®® The blood 
stream lost the lead rapidly^®'®®’®^ the ex- 
cretion occurring mainly through the kid- 
neys and all parts of the gastrointestinal 
tract. At this stage the osseous structures 
showed a relatively low concentration of 
the lead. 

Throughout the first week, however, the 
lead deposited in the spleen, liver and lungs 
decreased rapidly® through excretion and 
through gradual migration to the skeleton 
(Fig. 1). Later the greatest part of the 
retained lead (from 39 to 100 per cent) 
was found in the bones and teeth, it being 
confined to the solid portion of the bone. 
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To further substantiate the affinity of enter directly into the permanent structure 
the lead for the osseous system, a series of of the bone, but replaced the part normally 
diffraction studies were^ carried out at played by the calcium in bone metabolism. 
Harper Hospital in rabbits' Doses of differ- for a limited time (Fig. 2). This interpreta- 
ent amounts of colloidal lead orthophos- tion finds additional support in the observa- 
phate were injected] into'Tabbits and the tions of Aub’^ who, in chronic lead poison- 
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Fig. I. Roentgenograms of the lower e.xtremities of rabbits showing definite 
deposition of the lead along the epiphyseal lines. 

animals killed at definite intervals. Various ing, was able to increase the normal excre- 
portions of the bone were then subjected to tion of lead from two and a half to three 
diffraction analysis and the results noted, times by the administration of mineral 
It was found that the colloidal lead ortho- acids or ammonium chloride and sodium 
phosphate, which has a typical pattern, bicarbonate, and to nearly twice the nor- 
was deposited largely at the place of most mal by the administration of potassium 
active new cell growth where the metabo- iodide, thus proving that the calcium and 
lism was greatest, such as along the epiphys- lead metabolism are interrelated to a cer- 
eal lines. It appeared that the lead did not tain extent. 
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Based on such considerations, it was tion of this latter effect is obtained by 
assumed that the preliminary intravenous placing lead plates directly in contact with 
injection of colloidal lead orthophosphate the patient’s skin while administering 
would enhance the therapeutic efficacy of supervoltage roentgen therapy as prac- 
tlie roentgen therapy, especially in the ticed, for example, in delineating the areas 
malignant neoplasms with a more diffuse treated when the open field method is used, 
invasion of the osseous system. Three The secondary electrons emanating from 
reasons were advaiiced for such an assump- the irradiated lead bombard the site of 
tion. In the first place, as amply demon- the closest contact of the lead plates 



Fig. 1 . It is demonstrated that that the colloidal Pb3(POi)2 is not deposited as such in the bone, but 
enters directly into the bone metabolism without destruction of the fundamental apatite structure. 
It probably replaces calcium or possibly magnesium in the structure. 

strated above, the lead itself exercises a with the skin. The reaction produced is 
toxic action on the tumor cells; second, the superimposed on the skin erythema re- 
roentgen rays produce a destructive effect suiting from the direct action of the roent- 
in the well known manner; and third, the gen rays, with the consequence that a 
heavy lead ions deposited within the neo- marked intensification of the redness is 
plastic tissue emit under the influence observed at the edges of the lead plates, 
of the roentgen rays secondary electrons This effect is not observed with deep roent- 
which add to the ionizing effect of the gen therapy since apparently the range of 
direct irradiation thus increasing to a cer- the emitted secondary electrons is not long 
tain extent the tumor dose. A good illustra- enough, but it is a very common occurrence 
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with supervoltage roentgen therapy. Not 
infrequently the entire edge appears out- 
lined, as if the erythema field were fenced 
in by a border of much deeper red (Fig. 

3).* 

The method employed has undergone, 
especially in the earlier days, several modi- 
fications. At first there was a tendency to 
give large total doses of lead producing a 
condition bordering on plumbism. How- 
ever, since most of the patients were quite 



FiG. 3. When protective lead plates are placed in 
direct contact with the skin while administering 
supervoltage roentgen therapy, the erythema field 
appears surrounded by a border of much deeper 
red, due to the added effect of the secondary 
electrons emanating from the lead. 

ill to Start with, the severe after-effects 
from the lead not infrequently added to 
rather than detracted from their discom- 
fort. Similarly, a too intensive series of 
irradiation which was used in the begin- 
ning proved more of a disadvantage than 
an asset in the combination. The time in- 
terval between the injection of the lead 
and the starting of roentgen therapy had 

* While it has been shown many times (Quimby and Focht. 
Preliminary studies on dosage measurements with million volt 
roentgen rays. A.y. J. Poextgesol. & Rad. Tkf.rapv, 1941, ^< 5 , 
37^39^) tbat this effect on the skin car be produced by almost 
any substance, the high atomic number uf lead even in the weak 
concentration obtained makes it about eight times as efficient 
as a source of energetic photoelcctrons as the average components 
of normal bone. 


also to be carefully chosen. It was thought 
best to permit the greatest part of the 
circulating lead to be excreted and admin- 
ister the irradiation during the deposition 
of the retained lead within the osseous 
system. 

At the present time the procedure is more 
or less standardized. An average dose of 
30 cc. of colloidal lead orthophosphate sus- 
pension containing 1 20 milligrams of lead is 
injected intravenously. Then three days 
later a series of deep roentgen therapy 
is given. As a rule, rays obtained with 200 
kv., I mm. Cu, are used and full erythema 
doses are given per field in one seance. The 
number of fields selected for crossfiring de- 
pends on the physical measurements of the 
part of the body to be irradiated. Occasion- 
ally, in very heavy patients, supervoltage 
roentgen therapy is employed because of 
the greater depth dose. The entire series is 
completed in a period of from a few days to 
two weeks. A fractionation and protraction 
of the irradiation is rarely undertaken. 
Since not a few of the patients are quite 
ill and find it difficult to move aboiit, hos- 
pitalization proves necessary in abdut 20- 
30 per cent of the cases. In the presence of 
pathologic fracture a suitable immobiliza- 
tion is provided for two to three months. 
The injection of the colloidal lead is re- 
peated two months later and followed again 
within three to four days by a second series 
of deep roentgen therapy. The procedure 
is identical to that of the first series except 
for the fact that due to the marked improve- 
ment which has already occurred now only 
10 per cent or less of the patients are 
hospitalized. This completes the course of 
treatment. Periodical check-up examina- 
tions are made thereafter at intervals of 
three months. When there is evidence that 
the carcinoma has spread to a new area, 
or that it has recurred, further lead, again 
in combination with irradiation, may be 
given at shorter or longer periods without 
fear of producing any general deleterious 
effect on the system. In one of the cases in 
our series a total of 1,200 milligrams of 
colloidal lead orthophosphate was injected 
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over a period of ten years, associated with 
twelve series of deep roentgen therapy with 
gradually reduced doses. 

The administration of the colloidal lead 
in the amounts mentioned above carries 
practically no risk. The only contraindica- 
tions are severe liver damage, nephritis 
and very marked anemia, with a hemoglo- 
bin below 30 per cent and a red corpuscle 
count below 2,ocx),ooo. In about 20 per 


bulatory and even the very ill patients are 
hospitalized only for the duration of the 
roentgen therapy series. 

The complaints in conjunction with the 
invasion of the osseous skeleton by the 
malignant neoplasms begin to abate in 
about ten to fourteen days. In the great 
majority of the cases the pain, unless there 
is a pathologic fracture or a very wide dis- 
semination, completely disappears within 



Fig. 4. Left: questionable areas of osseous rarefaction due to metastases from a primary carcinoma of the 
breast. Right: same, six months later, after two series of intravenous injection of colloidal Pbs (PO^s asso- 
ciated with deep roentgen therapy, showing markedly increased opacities replacing the formerly destroyed 
areas. 


cent of the cases the intravenous injection 
of the colloidal lead orthophosphate is 
followed within one to two hours by a chill 
and a temperature elevation up to 103° F. 
In another three to four hours the tem- 
perature drops to normal and no after- 
effects are observed. Occasionally, the chill 
and temperature elevation appear with a 
delay of twenty-four hours. Other com- 
plaints are slight nausea, anorexia and a 
feeling of tiredness. All of these symptoms, 
however, as so mild that the injection is 
nearly always given with the patient am- 


six to eight weeks. In three months there is 
a very solid reossification of the formerly 
destroyed areas of the bone permitting the 
resumption of limited activities. This al- 
leviation of the distressing symptoms is the 
more remarkable since in an otherwise 
hopeless situation the efficacy and use- 
fulness of most patients is greatly increased 
for the remainder of their expected life. 
Periodical roentgenograms show that the 
affected bone is often rendered so dense by 
the lead and roentgen therapy that it ap- 
pears more compact than the normal bone 
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(Fig. 5 and ro). At times, when at the 
initial examination there were questionable 
areas of rarefaction, following the comple- 
tion of the treatment Avell demarcated dense 
nodes are visualized on the roentgeno- 
grams (Fig. 4), leaving no doubt about the 
correctness of the diagnosis. 

A compilation of the final results shows 
that during the past twenty years 2,406 


it became' generalized. In 4 pet cent the 
survival has been more than five years 
(Fig. 6, 7 and ii), the longest case in our 
records having lived ten years (Fig. 8, 9 and 
12). There have been no permanent cures. 

. More recently, attempts were made to 
use some form of a radioactive colloidal 
lead orthophosphate for the intravenous 
injecfions, in the hope that the substance 



Fig. 5. L^/: metastasis to the head of the humerus from a primary carcinoma of the breast. Right: same 
three years later, after two series of colloidal Pbs (P 04)2 and deep roentgen therapy. Patient died after four 
years. 


cases of carcinoma of the breast have been 
treated at Harper Hospital and that, of 
these, 355 have received a combination of 
intravenous colloidal lead orthophosphate 
and deep roentgen therapy following the 
development of bone metastases. It may be 
said that the symptomatic improvement 
in 95 per cent of the cases was very satis- 
factory. The average survival . from the 
time of the institution of the treatment, 
however, amounted to only three years, 
the cancer in the interim having continued 
to extend to other regions and viscera until 


deposited in the osseous system might 
continue to act as a source of local radio- 
activity after the roentgen therapy series 
had been concluded. This would add to the 
three effects already mentioned a fourth 
effect, that of a prolonged internal radia- 
tion, the duration of which would depend 
on the half-life of the particular radioactive 
isotope inserted in the preparation and on 
the rate of excretion of the lead from the 
osseous system. 

In a preliminary series of experiments 
“tracer” studies were made by using col- 



Fig. 6. Lejl: very extensive met.istases to the entire osseous skeleton, from a primary carcinoma of undeter- 
mined origin. Right: same, six years later, after several series of colloidal Pbj (POj)" and deep roentgen 
therapy showing remarkable bone regeneration. Patient died after eight years with general visceral 
metastases. 



Fig. 7. Same case as in Figure 6, showing metastatic involvement of the cervical spine. Left: before treatment; 

right: six years after treatment. 
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Fig. 8. Left: extensive nodular metastases to the pleura with massive effusion following a primary carcinoma 
of the breast. Right: same, nine years later, showing complete fibrosis of the affected hemithorax as a result 
of three series of colloidal Pba (PO^)" and deep roentgen therapy. 
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loidal lead orthophosphate containing ra- 
dioactive phosphorus. This material was 
prepared by Dr. Henrietta Hayden ac- 
cording to the following modification of the 
standard procedure : 

Use 4.5 grams of gelatin dissolved in cold 
water, bring to boiling and add 1.25 grams of 
lead cliloride. 'flien dissolve 1.3 grams of so- 
dium phosphate (NajPOd in water. .Add the 
required amount of radioactive phosphorus to 
give o. I millicurie of the phosphorus per 30 cc. 
of final solution, adding that to the lead chloride 
and gelatin which has previously been mixed. 
Then, while warm, add the sodium phosphate 
slowly. Dilute to a total volume of 250 cc. The 
entire procedure is done under sterile condi- 
tions. The solution is bottled, in this instance 
30 cc. in each individual bottle. I'his is steri- 
lized for one iiour a day at 90°C. for four succes- 
sive days. 

The material so obtained was then in- 
jected into 7 three month old rabbits in- 
travenously in varying amounts. Tlie ani- 
mals were followed closely for toxic mani- 
festations, of which there were none, even 
though the dosage in some cases was five 
times that ordinarily administered to 
patients. The rabbits were sacrificed at 
intervals of nineteen, thirty-five, fifty-five, 
and sixty-eight days. Specimens were taken 
from the kidneys, liver, spleen, brain and 
epiphyseal areas and carefully studied for 
radioactivity. It was found that nineteen 
days following injection 8.78 per cent of the 
lead orthophosphate was in the liver, 1.54 
per cent in the spleen and 0.05 per cent in 
the kidneys. At the end of thirty-five days 
5.55 per cent was in the liver, 0.28 per cent 
in the spleen and no significant amount in 
the kidneys. After fifty-five days 0.05 per 
cent was found in the liver. Radioactivity 
remained present after sixty-eight days, 
but was insufficient for careful measure- 
ment. A count with the Geiger-Miiller 
counter was considered significant only if 
it was at least twice the background. 

From these findings it was concluded 
that the liver gives up its lead phosphate 
slowly compared to the spleen, which, 
however, contains a greater percentage for 
its volume (average weight of spleen being 



Fig. 10. Upper: massive destruction of the body of 
the ilium by metastasis from carcinoma of the 
breast. Lower: same, seven years later, after three 
series of colloidal Pbs (PO4); and deep roentgen 
therapy, showing very compact reossification. The 
patient is alive after eight years. 

2 grams and of liver 100 grams) in the first 
three weeks or more. The kidneys have 
little lead phosphate at any time after nine- 
teen days. It was felt that inasmuch as no 
significant counts were obtained from the 
brain at any time, little free phosphate ion 
was present. 

Roentgenograms made at regular inter- 
vals of the extremities of the animals indi- 
cated, as did the autopsy specimens, an 
increasing deposition of the lead phosphate 
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Fig. II. Left: massive destruction with complete collapse of the body of the fifth lumbar vertebra from a 
malignancy of unknown origin. Right: same seven years later, after several series of Pbs (P04)2 and deep 
roentgen therapy. There is a good support of the collapsed vertebra and the patient is at the present time 
symptom-free. 


t' ' ^ 



Fig. 1 2. Left: metastatic lymphosarcoma of the upper 


in the epiphysis. These findings agree with 
those of Kehoe and Thamann^® who found 
that the lead phosphate compounds are 
relatively inert and are excreted slowly but 
steadily. They, too, found that the lead 
was retained for a longer period in the 
liver than the spleen with eventual loss to 
the skeleton and excretion. 

Following these preliminary experiments 
a preparation containing 100 microcuries 
of radioactive phosphorus (P^-) and 120 
mg. of lead per 30 cc. of solution was made 
and injected intravenously into 6 patients, 
each of whom had neoplastic involvement 
of the bones. The primary lesions were 
represented by chordoma, carcinoma of the 


tibia (proved by biopsy). Right: same five years 
later, showing complete regeneration of the bone. 
The patient is in excellent condition ten years 
after the onset of the lymphosarcoma, during 
which interval she received fifteen shorter or longer 
series of deep roentgen therapy and three injections 
of colloidal Pbs (P04)2 (for the bone metastasis). 
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prostate, carcinoma of tlie sigmoid, and 
carcinoma of the breast. Careful studies 
were carried out with the aid of the Geiger- 
Miiller counter to determine the localiza- 
tion of the “tagged” phosphorus. Although 
in some of the patients the measurements 
were extended over a period of more than 
two weeks, no significant localization to the 
known tumor sites could be ascertained. 
This was rather surprising but it is possible 
that with a greater concentration of the 
“tagged” phosphorus or by “tagging” the 
lead rather than the phosphorus different 
results may be obtained. Obviously further 
exhaustive investigations are necessary. 

SUMMARY 

A detailed review of the literature shows 
that the colloidal lead orthop^iosphate, 
Pba (P04)2, introduced by Ullmann and 
Bischoff, is considerably more stable and 
less toxie than the electric suspension of 
metallic lead used by Bell for the treatment 
of cancer. 

Diffraction studies performed in rabbits 
at Harper Hospital confirmed the affinity 
of the lead for the osseous system, the 
largest deposition occurring along the epi- 
physeal lines and at the place of most 
active new cell growth. Apparently, the lead 
replaces for a limited time the part that 
calcium normally plays in bone metabolism. 

The preliminary intravenous injection of 
colloidal lead orthophosphate in conjunc- 
tion with roentgen therapy leads to a three- 
fold effect in the malignant neoplastic 
invasion of the osseous system: (i) the lead 
has a certain toxic action in itself; (2) there 
is a direct destructive effect of the roentgen 
rays; and (3) the heavy lead atoms de- 
posited within the tumor area emit, under 
the influence of the roentgen irradiation, 
ionizing secondary electrons which also act 
on the carcinoma cells. 

The method has been used during the 
past twenty years in a series of 355 cases of 
bone metastases chiefly from carcinoma of 
the breast. In 95 per cent of the cases the 
immediate palliative effect was remarkable. 
The average survival amounted to three 


years. In 4 per cent the survival 'was more 
than five years. The case which survived 
longest lived ten years, but there were 
no permanent cures. 

More recently attempts were made to 
use radioactive lead orthophosphate to 
add internal irradiation, if possible, to the 
above enumerated three-fold effect. In a 
series of preliminary experiments tracer 
studies were carried out in rabbits and 
some patients by injecting a specially pre- 
pared colloidal solution of the lead ortho- 
phosphate in which the phosphorus was 
“tagged.” The results, in the main, sub- 
stantiated the findings arrived at by chemi- 
cal and roentgen diffraction analysis. How- 
ever, further investigations, especially with 
“tagged” lead, are necessary, before worth 
while therapeutic efforts can be undertaken. 

Dep.irtment of Radiology 
Harper Hospital 
Detroit 1, Michigan 
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I N SOME ot our cases of multiple tumors, 
the treatment of one lesion was followed 
by the simultaneous disappearance of 
others. This has happened frequently 
enough to make the discussion of this topic 
of interest. Occasionally a tumor may dis- 
appear without treatment. The human‘ 
body can, through some physical or chemi- 
cal change, occasionally cause the disap- 
pearance of tumors. Radiation treatment 
of one lesion starts this natural process or 
enhances it. The local irradiation effects 
carried by the blood and lymph stream to 
the untreated areas may cause them to 
disappear. This disappearance of untreated 
lesions, along with treated ones, can occur 
in benign conditions of the skin such as 
psoriasis, hemangiomas, and warts. Oc- 
casionally the metastases of malignant 
tumors disappear with the irradiation of 
the primary lesion. 

In some of our cases of myelogenous and 
lymphatic leukemia, lymphosarcoma and 
Hodgkin’s disease, the irradiation of the 
spleen, or one particular group of glands 
causes the distal involved glands to disap- 
pear. At times in Hodgkin’s disease, the 
fever, the skin eruption and itch disappear 
in twenty-four to forty-eight hours after 
the local treatment of the spleen. 

Recently a patient in whom a malignant 
melanoma had been incompletely re- 
moved from her lower leg was sent to our 
clinic for irradiation. On admission she had 
extensive metastases to the groin and 
hundreds of little implants along the entire 
extremity. Roentgen therapy was given 
to the groin more as a gesture than 'any- 
thing else for these lesions are extremely 
radioresistant. About eight weeks later, it 
was a great surprise to see that not only 
had the groin metastases disappeared but 
also the leg metastases. 


Irradiation may stimulate the natural 
reparative processes, and in some cases 
this is enough for a cure. The cure of some 
malignant tumors after an attack of ery- 
sipelas, relapsing fever, or by the adminis- 
tration of Coley’s toxin, may be helping 
nature in a similar way. 

One of our patients with proved Hodg- 
kin’s disease had complete disappearance 
of enlarged axillary and inguinal glands 
and a large mass in the epigastrium after a 
reaction as the result of a transfusion. Pecul- 
iarly he did not have a temperature reac- 
tion but rather a severe eczema involving 
both the skin and mucous membrane. We 
had had reactions from transfusions for 
several weeks at this time, the reactions 
starting when a batch of transfusion 
bottles came in containing sodium citrate 
^•33 grams; dextrose C. P. anyhdrous 3 
grams; citric acid U. S. P. 0.47 gram per 
100 cc. There was 130 cc. of this solution in 
each bottle. These reactions had never oc- 
curred when we used our regular formula 
and they promptly disappeared when we 
changed over to it again. In this regular 
formula each 100 cc. of solution in the 
transfusion bottle contained dextrose C. P. 
anyhdrous 3.1 grams; sodium citrate U. S. 
P. XII 1.37 grams. There was 140 cc. of 
such solution in each bottle. 

Was the citric acid the cause of the 
transfusion reaction? It was the reaction 
that caused the Hodgkin’s lesions to disap- 
pear, and not the citric acid itself. The body 
manufactured some substance during the 
reaction which was injurious to the Hodg- 
kin’s granuloma. Possibly rapidly growing 
tissues cannot stand such sudden, shocking, 
destructive reactions as can normal tissues. 

There are reported in the literature at 
least four hundred hopeless cases of malig- 
nant new growths in which cures resulted 
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after such inadequate procedures as a 
biopsy, an incomplete operation, after 
some secondary infection, or some unex- 
plained fever. 

Sussman'* mentions the disappearance 
of lung metastases in 3 patients after the 
removal of only the primary lesion. One 
was operated on for a suprarenal tumor and 
is alive twelve years after, the operation, 
one had a Wilms’ tumor removed and is 
alive two years after the operation, and the 
last one was operated on for a hyperne- 
phroma and is alive three years after the 
operation. 

All of us have seen cases in which metas- 
tases have remained the same size for 
years, the patient finally dying of some 
other disesae. Recently a patient died of 
heart disease in whom a breast amputation 
was done fifteen years before for a rapidly 
growing tumor. At death no recurrence was 
found about the breast scar but hundreds 
of metastases imbedded in fibrous tissue 
and calcification were found in the pleura 
and adjacent parts of the lung. Here nature 
was able to retard metastatic growth and 
imbed the tumor tissue in connective tissue 
and cartilage. 

The human body is constantly making 
substances to combat tumor cell growth. 
When only a few tumor cells invade the 
blood, stream from a primary growth, 
these cells are quickly destroyed. They 
never. have a chance to gain a new foothold. 
It has been observed that in experimental 
animals a tumor embolism must contain 
at least 50,000 cells in order for a metastasis 
to gain a foothold and survive. The natural 
reparative processes of the body can de- 
stroy a few hundred metastatic cells but 
not many thousands. Some organs of the 
body can handle them better than others. 
The internal secreting glands such as the 
thyroid, pancreas, and so forth, destroy 
them easier than the lung and metastases 
rarely occur in these organs. 

In the urine of some experimental ani- 
mals, in which new growths were being 
produced by carcinogenic substances, there 


was found a non-carcinogenic hydroxide 
product of the carcinogenic substance 
being used to produce the tumors. 

In some cases the rate of tumor growth, 
and tumor destruction by the normal tis- 
sues remain the same. In our clinic a boy of 
about nineteen years of age has a proved 
osteogenic sarcoma of the rib which has 
remained the same size for at least ten 
years. At operation it was found that it 
would be impossible to remove the growth 
and nothing but a biopsy was done. 

At times the explanation of distal reac- 
tion to local treatment is adequate, as in 
the cases of disappearance of metastases 
of breast carcinoma with the irradiation of 
actively functioning ovaries. Since ovarian 
secretion stimulates the growth of mam- 
mary glandular tissue, the removal of this 
stimulation deprives the metastases of their 
growth activity. The administration of 
testosterone in some cases causes the disap- 
pearance of metastatic breast carcinoma by 
depressing this ovarian activity. Since 
uterine fibroids are known to be due to 
hypersecretion of estrin, one can see how the 
decrease of this secretion by irradiation of 
the ovaries can stop the growth of this 
tumor. Also since a hypersecretion of the 
male gonad increases the growth of the 
prostate, it can be seen how methods of 
reducing this secretion can be of benefit 
in prostatic cancer and its metastases. 
There also seems to be some foundation for 
understanding the decrease of organic ac- 
tivity by the irradiation of the correspond- 
ing neural segment along the spinal cord. 
By so doing alterations in the nervous and 
arterial functions occur in these organs.^ 
A study of what local chemical and phys- 
ical changes occur with irradiation and 
how many of these changes can be trans- 
mitted by the blood and lymph stream 
would be of value. The subject, however, 
is not so simple. In a cancer patient there 
are numerous blood and lymph changes. 
Some of these blood and lymph changes 
are secondary to the cancer growth, some 
may be primary and the cause of the 
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growth. Many of these changes may he 
nature’s method of combatting the new 
growth. 

A brief review of these various chemical 
and physical changes will be of value and 
possibly shed some light on how the body 
cures new growths and whether irradiation 
works in the same or a dift'erent way. 

At first let us review briefly how a new 
growth differs from a normal one and how 
the new growth affects the blood stream 
and body fluids. 

In a new growth there are microscopic, 
physical, colloidal, chemical, enzyme, pro- 
tein, carbohydrate, and lipoid changes from 
normal. 

The microscopic changes are well known. 
The tumor cells show features of anaplasia, 
loss of specific form and polarity, \^ariation 
in size, multiform nuclei, atypical mitosis, 
and especially an increase in chromatin 
content of the nucleus. This increase in 
chromatin signifies an increased nutrition 
and increased powers of growth. There is 
an increase in the size of the nucleolus and 
there are changes in the number and sizes 
of the chromosomes. 

The permeability of the cancer cell mem- 
brane is increased, and an increase in the 
water content of the cell occurs. Usually 
the more active the tumor, the greater the 
amount of water. 

In malignant tumors there is a relative 
increase of potassium over calcium whereas 
in benign tumors the opposite is true. The 
inorganic salts of a cancer cell are decreased. 

The extracts of cancer tissue have greater 
reducing powers than normal and this 
expresses itself in the blood serum, for the 
blood serum of cancer patients reduces 
methylene blue to a leuko base while the 
normal blood serum does not. 

There is a change in the total protein 
and nitrogen contant of the new growth. 
While the total protein and nitrogen is less 
than normal certain fractions are greater. 
The globulin portion of the protein is rela- 
tively increased over the albumin. The glob- 
ulin is 82 per cent of the total proteins 


instead of the normal 30 per cent. There is 
an increase in fibrinogen. The incoagulable 
proteins such as histones and protamines 
are increased. The amino acids necessary 
for life, such as lysin, cystine, and trypto- 
phan are increased. These increased protein 
changes in the cancer cell manifest them- 
selves in the blood and body fluids, and 
many tests have been developed for this 
increase, such as the Suranyi test, the 
anaphylaxis test, Botelho’s test in which 
precipitation of globulin occurs with weak 
acids, and the photochemical test, in which 
precipitation of histones, protamines, and 
globulins occur with silver nitrate. The 
coagulation time is decreased. 

Carbohydrate changes occur in a cancer 
cell. Cancer cells can burn sugar aerobically 
and anaerobically to lactic acid only. Nor- 
mal cells can burn sugar down to carbohy- 
drate and water. The cancer cell therefore 
is more acid than the normal one, and 
affects the blood this way also. The neutral 
red test has been developed to show this 
change. 

The lipoid changes in a cancer cell are 
the most important. There is an increase 
in both cholesterol and lecithin, and this 
increase manifests itself in both the blood 
and the lymph stream. A, great number of 
blood cancer tests probably is based upon 
the fact that the presence of increased 
cholesterol lowers the surface tension and 
causes flocculation and precipitation. The 
following tests are based upon this charac- 
teristic: miostagmin test, Shaw-Mackenzie 
test, Wiel-Braun test, Bozzo-Lombardi 
test, Kahn test, Freund-Kaminer test. 
Fry’s flocculation test and eosin test. 

It is probably also this increase in cho- 
lesterol which accounts for the increase in 
the water content of the cancer cell and its 
increase in permeability. 

The enzyme contents of a cancer cell are 
changed. There is an increase in the protein 
digestive enzyme ereptase. The carbohy- 
drate enzyme glutathione is present in 
greater amounts. The lipases present digest 
all fats with the exception of cholesterol. 
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This fact is worth remembering. 

In a cancer patient these changes, caused 
by the growth and carried by the blood 
and lymph stream throughout the body, 
affect the normal physiological processes of 
other organs. In some, they increase the 
functions, in others they diminish them. 
They cause an increase in the size of the 
pituitary and the adrenal cortex. They 
cause a hypertrophy of the entire reticulo- 


Cholesterol, when heated, will cause 
tumors in rabbits and mice. Cholesterol is 
closely related chemically to the coal-tar 
carcinogenic substances, which have pro- 
duced in lower animals practically all the 
malignant growths known to man. It is 
closely related to male and female sex hor- 
mones, which under certain conditions have 
produced cancer, and also to ergosterol and 
vitamin D, which under actinic stimulation 
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endothelial system. The liver, the gastro- 
intestinal tract, the muscular and skeletal 
and hemopoietic system are depressed. 
This in part explains the loss of weight, 
anemia, cachexia, and debility in many 
cancer patients. 

How many of these cancer cell and blood 
changes are primary, and how many are 
secondary to the growth, are not definitely 
known, but I believe that of all the changes, 
the cholesterol changes are the most closely 
associated with the cause of cancer, rather 
than secondary to it, for the following 
reasons : 


might be responsible for carcinoma of the 
skin. 

In Figure i is shown the close chemical 
relation of cholesterol, ergosterol, and the 
gonadal hormones, to the carcinogenic 
substances. In the production of experi- 
mental new growths in lower animals cer- 
tain prerequisites are necessary: The car- 
cinogenic substance used must be of suffi- 
cient amount; the time over which it is 
used must be long enough; and the animals 
in which it is used must be susceptible to it. 

By certain chemical changes cholesterol, 
which is present in every cell of the body. 
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could be converted to carcinogenic sub- 
stances. Irritation, inflammations, ulcera- 
tions, and so forth, over a long enough 
period in a patient whose tissues are sus- 
ceptible, might cause this carcinogenic 
transformation of cholesterol. Mild choles- 
terol changes might cause hyperplasia and 
proliferation of cells, and greater cholesterol 
changes might produce the disorganization 
which occurs in carcinoma. 

Also note how the addition ot a CH3 to 
the actively carcinogenic substance, jnethyl 
cholanthrene renders it non-carcinogenic 
(dimethyl cholanthrene). It is possible that 
in some similar way the body occasionally 
cures its own new growths. Possibly the 
future cure of carcinoma awaits some 
similar simple chemical change. 

Irradiation also causes local changes, and 
these changes manifest themselves distally 
by means of the blood and lymph stream. 
The local changes seen microscopically are 
an increase in the size of the cells and their 
nuclei. The greater the irradiation, the 
greater the swelling. The more abundant 
the circulation in the neighborhood of the 
new growth, the greater the extent of this 
cellular swelling. The cells swell because 
irradiation increases the cell permeability 
and the osmotic pressure within the cells, 
thus w'ater enters the cell and the nucleus. 
The permeability of the cell membrane is 
unidirectional. Water can go in but waste 
products of metabolism cannot get out, 
unless the cell dies and breaks up. 

The irradiation causes physical and 
chemical changes in the cell by means of 
ionization. The atoms of the cell absorb a 
quantum of radiation and lose electrons in 
the form of corpuscular rays. The ioniza- 
tion thus produced modifies the electrical 
charge of the colloids and crystalloids in the 
cells and tissue fluids. 

The colloids in the cells have negative 
and positive charges of electricity. They 
are important in the function of proto- 
plasm, because of their ability to alter 
surface tension, absorption, and catalytic 
properties. The consistency of protoplasm, 
whether fluid or gelatinous, the quantity 


of water imbibed, depends upon the col- 
loids, Many of the larger molecules and 
loidal particles are broken into smaller 
ones by ionization, thus increasing the 
osmotic pressure. 

The properties of colloids are greatly 
influenced by physical, electrical and chem- 
ical conditions of the medium in which the 
colloid is suspended. The medium in which 
protein and lipoid colloids function is a 
saline one. Ions of these saline or crystalloid 
molecules, in the metabolism of cells, pass 
in and out of cells, and by these ions the 
alkalinity of the cell is maintained, oxygen 
and food are brought to the cell, carbon 
dioxide and waste materials are removed. 
Electrical changes that occur in muscle, 
nerve tissue, etc., also depend upon the 
ionic action of crystalloid substances. As a 
result of ionization caused by irradiation, 
the normal electrical charges of these saline 
ions are changed, and this along with the 
altered colloids disturbs the functions of 
the cell, its metabolism, and life. 

Many colloids and crystalloids have no 
electrical charge, and need none for proper 
function. The ionization of these produces 
improper metabolism, and the change may 
be sufficient to injure or destroy the cells. 

The chemical changes which follow ion- 
ization are many. Changes occur in the 
minerals, the proteins, the carbohydrates, 
the lipoids and, the enzymes of the cells. 
Oxygen can be converted into ozone, metals 
are oxidized,some salts are decomposed, and 
a change occurs in manganese. Oxyhemo- 
globin is often changed intomethemoglobin. 
There is an increase in the coagulation of 
globulin. Organic matter decomposes, fatty 
tissue becomes harder, and cholesterol and 
its salts are made to disappear from solu- 
tion. This seems especially important in 
view of the fact that the principal cause of 
cancer may be due to activated products of 
cholesterol. The various cell enzymes such 
as trypsin, pepsin, and invertase, are in- 
activated by irradiation, and sucrose may 
be inverted. 

These changes caused by ionization in 
the eells, the tissue fluids and the intracel- 
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lular medium are probably carried by the 
blood and lymph to all parts of the body. 
That irradiation produces a distal effect 
is well known. These patients complain 
of dizziness, weakness, sleepiness, loss of 
appetite, nausea and vomiting. Radiation 
sickness is probably due in part to the 
physical and chemical changes of ionization 
and in part to the products- of disintegra- 
tion of sensitive cells which are circulated 
throughout the body by the blood and 
lymph stream. Some say that the blood of 
patients treated with radiation contains a 
substance which is toxic to plant test ob- 
jects and that this is the cause of radiation 
reactions. Others believe that it is due to a 
decrease in the amount of blood cholesterol 
as a result of ionization and that this de- 
crease in cholesterol causes radiation sick- 
ness through irritation of the vagus. Some 
claim that radiation sickness is due to a 
decrease in blood sugar and vitamin Bi. 
Giving these patients increased sugar, liver 
extracts, and vitamin Bi does improve 
their radiation sickness. Upon the basis 
that local ionization produces a damaging 
effect to the entire reticulo-endothelial 
system, congo red has been given to pre- 
vent this radiation damage. Lofstrom and 
Nurnberger® think that radiation reaction 
is due to histamine-like substances. These 
substances have been found in fresh blood 
samples after irradiation. They give ben- 
adryl in 50 mg. doses three to four times a 
day for several days, with good results. 

At any rate, whatever be the cause of 
radiation sickness, there are definite distal 
reactions to local irradiation. The local 
physical and chemical changes due to ir- 
radiation affect the blood stream and then 
the distal. lesions. When these distal lesions 
are radiosensitive, they are deleteriously 
affected. It is most often the radiosensitive 
lesions, such as the lymphosarcomas, the 
leukemias, Hodgkin’s disease, hemangio- 
mas and warts which are affected. 


To determine which specific change pro- 
duces the disappearance of distal lesions 
will require a great deal of research. In a 
great many ways the finger points toward 
some change in both the amount and the 
chemical character of cholesterol. As has 
already been shown, a slightly chemical 
changed cholesterol seems responsible for 
new growths. Cholesterol is increased in 
the cancer cell. Cholesterol is closely allied 
chemically to carcinogenic substances. Ir- 
radiation causes cholesterol to disappear 
from solution. It causes blood cholesterol 
to fall. There may be a change in the growth 
stimulating character of cholesterol as well 
as in the amount, and this probably is not 
determined by the usual method of cho- 
lesterol analysis. This change in cholesterol 
both locally and in the blood stream may 
deprive the primary lesion and its metas- 
tases of their growth stimulating element 
and in this way cause their disappearance. 
These cholesterol changes may be pro- 
duced by causes other than irradiation. 

• The low cholesterol level in starvation has 
caused certain experimental tumors to 
disappear. New growths will occasionally 
disappear without irradiation or any other 
form of treatment. In these cases, the body 
may not only lower the blood cholesterol, 
but also change it chemically so that it is 
not growth stimulating. 
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T he localization of intracranial tumors 
has always constituted a fascinating 
problem from the standpoint of neurologi- 
cal diagnosis. Great advances have been 
made in this regard as a result of a more 
accurate determination of the diagnostic 
significance of symptoms and signs with 
reference to cerebral localization. Never- 
theless there still often remains the problem 
of accurately establishing the nature of the 
lesion even though the localization is made 
evident by the symptoms and signs. The 
suprasellar region has long been an area 
in which the conclusive establishment or 
exclusion of a tumor was associated with 
uncertainty and frequent errors in diag- 
nosis. The fact has been recognized that 
relatively large neoplasms could exist in the 
suprasellar region without producing defi- 
nite localizing clinical manifestations at a 
time when neurosurgical intervention 
would be most beneficial to the patient. 

Efforts to cope with the diagnostic prob- 
lem presented by a suprasellar expanding 
lesion have been made and have contributed 
to a partial solution of this problem. Foster 
Kennedy^ called attention to the syndrome 
bearing his name in 191 r. At that time he 
considered it to be “an exact diagnostic 
sign” of tumors or abscesses in the sub- 
frontal region, but he later broadened the 
concept of this syndrome to include aneu- 
rysms® in the same region. The syndrome 
as originally described consists of the pres- 
ence of a central scotoma and primary 
optic atrophy an the side of the lesion with 
papilledema on the opposite side. When 
present, this syndrome has been diagnos- 
tically valuable but it does not occur in 
more than a relatively small percentage of 
tumors situated in the suprasellar region. 
Even when it does occur, a recent report 


by Yaskin and SchlezingeE® has shown that 
the syndrome cannot be considered as 
pathognomonic of neoplasms but may be a 
result of arteriosclerotic compression of the 
optic jierves. 

Another contribution to the early diag- 
nosis of tumors in the suprasellar region has 
been the emphasis placed upon the visual 
field defects which may occur in such 
cases. Most helpful in this regard is the 
characteristic bitemporal hemianopic vis- 
ual field defect but this is by no means a 
constant manifestation. Not uncommonly 
the visual field defects are of a bizarre 
form in which both central and peripheral 
defects of an expanding sector type are 
observed. These have been described as 
constituting a prechiasmal syndrome and 
the significance of scotomatous field defects 
in the diagnosis of suprasellar meningiomas 
has been emphasized recently by Schle- 
zinger, Alpers and Weiss.^® Similarly, de- 
fects in the fields of vision in cases of supra- 
sellar hypophyseal duct neoplasms have 
been investigated by Wagener and Love.^- 
Although such visual field defects are an 
important consideration in the early diag- 
nosis of suprasellar tumors and are present 
sooner or later in nearly all such cases, it 
must be realized that these visual field 
defects are not conclusive evidence of an 
expanding lesion but may also occur in sucH 
conditions as optochiasmatic arachnoiditis, 
multiple sclerosis, syphilitic optic atrophy, 
and encephalitis. The differential diagnosis 
has been difficult and neurosurgical inter- 
vention has often been delayed until such 
time as the patient’s vision is irreparably 
damaged or a tumor has assumed such 
dimensions that its removal constitutes a 
threat to survival. 

Several observers have explored the pos- 


* From the Departments of Neurology and Radiology, Jefferson Medical College, Philadelphia. 
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sibility of contrast visualization with io- 
dized oil as a means of detecting tumors in 
the suprasellar region. Balado and Pardal- 
described a method utilizing iodo ventricu- 
lography, and reported filling defects in the 



Fig. I. Case i, S. G. (J. H. No. GH1861), female, 
aged thirty-six. History of sudden awareness of 
complete amaurosis on the left followed over a 
period of eighteen months by frequent generalized 
headaches. Neuro-ophthalmologic examination 
disclosed pallor of both optic discs; amaurosis of 
the left eye and temporal hemianopia of the right 
eye. Laboratory data, including a spinal fluid ex- 
amination, within normal limits. Roentgenogram 
of skull negative. Pneumoencephalogram normal 
except almost complete obliteration of the cisterna 
chiasmatis. Diagnosis: suprasellar meningioma, 
verified. 

floor of the third ventricle. Subsequently, 
Carrillo^ reported his results using a similar 
diagnostic procedure. Schuller^ suggested 
the use of concentrated lipiodol for the 
purpose of cisternography. Since the use 
of iodized oil intracranially is hazardous, it 
is questionable whether these methods are 
deserving of routine clinical use. 

Dyke and DavidofP were the first to 
recognize the value of pneumoencephalog- 
raphy in the diagnosis of suprasellar 
tumors and they described the filling de- 
fects in the cisternae surrounding the optic 
chiasm. More recently Balado and Oribe^ 
have reported similar cases investigated by 
means of pneumoencephalography in which 


visualization of the chiasmatic cistern and 
the floor of the third ventricle was said to 
have been improved by roentgenography 
with the head upside down. 

In an attempt to determine whether a 
conclusive diagnosis of a tumor in the su- 
prasellar region could be made early by 
means of routine pneumoencephalography, 
it was decided to review the pneumoenceph- 
alograms which were done in 5 patients 
who had a diagnosis of suprasellar neo- 
plasm. This survey disclosed a striking 
alteration in the appearance of the cisterna 
chiasmatis, best described as obliteration. 



Fig. 2. Case ii. B. D. (J. H. No. GH7059), female, 
aged sixteen. History of headaches for three years 
with periods of remission; vertigo for three months; 
impaired memory and blurring of vision for two 
months. Neuro-ophthalmologic examination 
showed temporal pallor of right optic disc, com- 
bined pallor and edema of left optic disc; periph- 
eral and central visual field defects of both eyes. 
Laboratory data, including spinal fluid examina- 
tion, within normal limits. Roentgenogram of skull 
negative. Pneumoencephalogram showed a sharply 
demarcated obliteration of the cisterna chiasmatis 
and an encroachment upon the floor of the third 
ventricle. Diagnosis: suprasellar meningioma, veri- 
fied. 

in 4 cases (Fig. i, 2, 3 and 4) in which the 
existence of a meningioma in the supra- 
sellar region has been verified by operation 
and in another case (Fig. 5) where the 
presence of a hypophyseal duct tumor is 
highly probable. 
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In order to fully appreciate the diagnostic 
significance of obliteration of the cisterna 
chiasmatis in the pneumoencephalogram, 
it is necessary to briefly review the anat- 
omy of this area and to correlate it with 
the appearance in pneumoencephalography. 
Schaefter” has clearly shown that the exact 
position of the cisterna chiasmatis depends 
upon the anatomical position of the optic 
chiasm which may vary considerably in its 
relationship to the tuberculum sellae. His 
classical investigation also established the 
fact that the optic chiasm in 91 per cent 
of instances occupies a position directly 



Fig. 3. Case III. C.W. (J.H. No. FH3327), female, aged 
twenty-three. History of increasing visual impair- 
ment of left eye associated with frontal headaches 
for three months and slight visual impairment of 
right eye for one month. Neuro-ophthalmologic 
examination showed slight pallor of left optic 
disc; inferior altitudinal visual field defect merging 
with a central scotoma on the left, and a central 
scotoma for color on the right. Laboratory data, 
including spinal fluid examination, within normal 
limits. Roentgenogram of skull negative. Pneu- 
moencephalogram showed an obliteration of the 
cisterna chiasmatis. Diagnosis: suprasellar men- 
ingioma, verified. 

above the diaphragma sellae while in 
another 4 per cent it is located above and 
posterior to the dorsum sellae. This ana- 
tomical fact permits one to consider the 
chiasmatic cisterna as including the basilar 
subarachnoid space above the sella turcica 
and overlying the diaphragma sellae. This 



h'lG. 4. Case IV. W. S. (J. H. No. HH13082), male, 
aged forty-four. History of impaired, vision affect- 
ing the lateral half of the field of vision of the right 
eye for six weeks; impaired memory for about a 
year. Neuro-ophthalmologic examination showed 
pallor of both optic discs, more so on the right; 
slight proptosis of the right eye; temporal hemi- 
anopia of the right eye. Laboratory data within 
normal limits except for an increased spinal fluid 
protein of 130 milligrams. Roentgenogram of the 
skull negative. Pneumoencephalogram showed ob- 
literation of the cisterna chiasmatis and a filling 
defect in the anterior portion of the floor of the 
third ventricle. Diagnosis: suprasellar meningi- 
oma, verified. 

concept is in agreement with that expressed 
by Pancoast, Pendergrass and Schaeffer' 
who describe the cisterna chiasmatis as 
“located beneath and behind the chiasma 
— well portrayed as a rule just above the 
hypophysis.” The cisterna chiasmatis com- 
municates rostrally with the cisterna lam- 
ina terminalis and communicates caudally 
with the cisterna interpeduncularis. 

A study of normal encephalograms with 
the anatomical definition of the cisterna 
chiasmatis as outlined above results in a 
94 per cent visualization of this structure. 
This result was obtained in a control 
series of 1 50 consecutive pneumoencephalo- 
grams in which no lesion in the suprasellar 
region was suspected. It should be empha- 
sized that for reliable visualization of the 
basal cisterns it is essential that there be 
adequate replacement of cerebrospinal 
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Fig. 5. Case v. J. G. (J. H. No. EH4554), male, aged 
nine. History of severe headaches for nine months 
and complete amaurosis for four months. Neuro- 
ophthalmologic examination revealed amaurosis 
and consecutive optic atrophy bilaterally; loss of 
pupillary reaction to light bilaterally; infantile 
habitus. Laboratory data, including spinal fluid 
examination, within normal limits. Roentgeno- 
gram of skull negative. Pneumoencephalogram 
showed complete obliteration of the cisterna chi- 
asmatis with encroachment upon the cisterna in- 
terpeduncularis and cisterna pontis; upward and 
backward displacement of the third ventricle and 
anterior horns of the lateral ventricles. Diagnosis: 
suprasellar hypophyseal duct neoplasm, unveri- 
ffed. 

fluid and that roentgenography be made in 
the erect posture. The size of the cisterna 
chiasmatis varies considerably (Fig. 6 and 
7). Schaffer® reported an anatomic varia- 
tion in depth from a potential space to a 
level of 10 millimeters. 

Hypophyseal adenomas, hypophyseal 
duct neoplasms, and meningiomas are the 
tumors most commonly observed in the' 
suprasellar region. Aneurysms of the in- 
ternal carotid, anterior cerebral, and an- 
terior communicating arteries are not in- 
frequent. Gliomas of the optic chiasm are 
being reported in increasing number. Non- 
neoplastic lesions involving the primary 
visual pathways and, therefore, capable of 
producing a chiasmal or prechiasmial syn- 
drome, include multiple sclerosis and retro- 
bulbar optic neuritis. Optochiasmatic arach- 


noiditis (Fig. 8), as shown in a recent 
report by Pendergrass and Perryman,® is 
deserving of special attention in the differ- 
ential diagnosis of suprasellar tumors since 
it is capable of obliterating the cisterna 
chiasmatis in pneumoencephalography and 
thus may not be distinguishable from a 
suprasellar tumor. However, the signifi- 
cance for the patient is more apparent than 
real since early diagnosis and neurosurgical 
treatment are desirable in both, arachnoidi- 
tis and tumor cases. 

Routine roentgen study of the skull will 
reveal quite variable findings in tumors in 
and around the sella turcica and optic 
chiasm. Hypophyseal adenomas which al- 



Fig. 6. Normal pneumoencephalogram in which 
cisterna chiasmatis is small and shallow. 

most always arise within the sella turcica 
and subsequent!)'- spread into the supra- 
sellar region will nearl)'^ always be easil}^ 
identifiable b)^ the characteristic ballooning 
of the sella. Hypophyseal duct neoplasms 
which nearly always originate in the supra- 
sellar region may be identified in a very 
substantial percentage of cases by the 
calcification within the tumor and also 
may cause pressure effects downward upon 
the sella and clinoid processes. Parasellar 
tumors commonly show unilateral erosion 
of the sella and dorsum; a double sellar 
floor and unilateral clinoid erosion may be 
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present; the sphenoidal ridge and superior 
orbital fissure may show eindence of ero- 
sion. Meningiomas in the suprasellar region 
may produce hyperostosis of the tuber- 
culum sellae in some cases. .-^11 of these 
tumors, however, if small, maj’ produce no 
discernible alteration in the ordinary roent- 
genogram of the skull. This may ei^en be 
the case with surprisingly large suprasellar 
tumors, especially meningiomas. 

Pneumoencephalography was formerly 
considered least informative in tumors in 
the neighborhood of the sella turcica and 
optic chiasm. Too often with a negative 
roentgenogram of the skull and a presum- 
ably negative pneumoenccphalogram, the 



Fig. 7. Normal pneumoencephnlogram in which 
cisterna chiasmatis is large and deep. 


neurologist has had to decide for or against 
operation on the basis of clinical observa- 
tion alone. Errors in judgment are not rare 
in this type of case. Therefore, it is felt 
that pneumoencephalography should be 
truly recognized as a highly accurate, in- 
formative, diagnostic procedure in the clini- 
cal investigation of suprasellar tumors. It 
is noteworthy that in Cases i and iii (Fig. 
I and 3) obliteration of the cisterna chias- 
matis constituted the only abnormal find- 
ing roentgenologically while in the other 
cases (Fig. 2, 4, 5) it was accompanied by 
encroachment upon the cisterna interpe- 



Fig. 8. Case vi. M. G. (J. H. No. BH8645), female, 
aged forty-eight. History of increasingly impaired 
vision for one year; periodic left temporal head- 
aches for a year; sense of pressure in region of ver- 
tex for three weeks. Neuro-ophthalmologic exam- 
ination revealed marked pallor of both optic discs; 
superior bitemporal, central scotomatous field de- 
fects combined with peripheral constriction of both 
visual fields. Laboratory data, including spinal 
fluid examination, within normal limits. Roent- 
genogram of skull negative. Pneumoencephalo- 
gram showed poor visualization of the cisterna 
chiasmatis and an absence of air in the subarach- 
noid pathways over both cerebral hemispheres 
with a normal ventricular system. Diagnosis: op- 
tochiasmatic arachnoiditis, verified. 

duncularis and the floor of the third ven- 
tricle. 

It is suggested that in all patients who 
present the combination of visual impair- 
ment and prechiasmal or chiasmal visual 
field defects with or without headaches it is 
essential that the diagnostic investigation 
proceed in regular steps. If in such a 
patient routine roentgenograms of the skull 
and the spinal fluid examination fail to 
disclose significant information it is essen- 
tial that pneumoencephalography be per- 
formed before the diagnosis of a suprasellar 
tumor is dismissed. 

SUMMARY AND CONCLUSIONS 

Tumors in the suprasellar region are fre- 
quently difficult to diagnose clinically. How- 
ever, routine pneumoencephalography will 
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show obliteration of the cisterna chiasmatis 
in such tumors and permits their early de- 
tection, Five illustrative cases are de- 
scribed including four verified suprasellar 
meningiomas and one unverified hypophys- 
eal duct neoplasm. A control study of one 
hundred and fifty consecutive pneumoen- 
cephalograms in which no suprasellar lesion 
was suspected shows 94 per cent visualiza- 
tion of the cisterna chiasmatis. Therefore, 
it is concluded that obliteration of the 
cisterna chiasmatis warrants the presump- 
tive diagnosis of a suprasellar tumor, if a 
lesion in this area is clinically suspected. 
Conversely, clear visualization of the cis- 
terna chiasmatis is sufficient to practically 
exclude the diagnostic possibility of a 
suprasellar tumor. 

Jefferson Medical College 
Philadelphia, Pa. 

REFERENCES 

I. Balado, M., and Oribe, M. F. La encefalo- 
grafia en el diagnostico de las lesiones quias- 
miiticas e hopofisarias. Semam med., 1940,/, 
1173-1187, 

a. Balado, M., and Pardal, R. Tratomiento qui- 
rurgico de los tumors hipofisarios y peri- 
hipofisarios. Arch, argent, de neural. y 1927, /, 
297. 

3. Carrillo, R. Diagnostico radioldgico y ventri- 
culografico de los tumores hipofisiarios y peri- 
hipofisiarios. Rev. med. latino-am., 1938, 24, 
1-19. 


4. Dyke, C. G., and Davidoff, L. M. Significance 

of abnormally shaped subarachnoid cisterns 
as seen in the encephalogram. Am. J. Roent- 
genol. & Rad. Therapy, 1934, J2, 743-756. 

5. Kennedy, F. Retrobulbar neuritis as an exact 

diagnostic sign of certain tumors and ab- 
scesses in the frontal lobes. Am. J. M. Sc., 
igii, 141, 355. 

6. Kennedy, F. Further note on the diagnostic 

value of retrobulbar neuritis in expanding le- 
sions of the frontal lobes. J.A.M.A., 1916, 6j, 
1361. 

7. Pancoast, H. K., Pendergrass, E. P., and 

Schaeffer, J. P. The Head and Neck in 
Roentgen Diagnosis. Charles C Thomas, 
Springfield, Illinois, 1940, p. 723. 

8. Pendergrass, E. P., and Perryman, C. R. 

Optochiasmatic arachnoiditis. Am. J. Roent- 
genol. & Rad. Therapy, 1946, yd, 279-298. 

9. Schaeffer, J. P. Some points in regional anat- 

omy of optic pathway, with especial reference 
to tumors of hypophysis cerebri and resulting 
ocular changes. Anat. Rec., 1924, 28, 243. 

10. Schlezinger, N. S., Alpers, B. J., and Weiss, 

B. P. Suprasellar meningiomas associated with 
scotomatous field defects. Arch. Ophth., 1946, 
35, 624-642. 

11. Schuller, A. Radiography of sub-arachnoid 

cisternae at base of the brain. Brit. J. Radiol., 
1940, 13, 1 27-1 29. 

12. Wagener, H. P., and Love, J. G. Fields of vi- 

sion in cases of tumor of Rathke’s pouch. 
Arch. Ophth., 1943, 873-887. 

13. Yaskin, H. E., and Schlezinger, N. S. Foster 

Kennedy syndrome associated with non- 
neoplastic intracranial conditions. Arch. 
Ophth., 1942, 28, 704-710. 


VoL. 6o, No. 2 


RETROCARDIAC BRONCHIECTASIS* 

By ROBERT G. BLOCH, M.D., LOUIS F. SANDOCK, M.D., rt«//EARL B. MITCHELL, M.D.f 

CHICAGO, ILLINOIS 

'T~'HE importance of bronchiectasis a- cepted fact that chronic bronchial dilata- 
mong the pulmonary diseases has been tion is an irreversible process and curable 
increasingly recognized with the improve- only by surgical removal of the involved 
ment of diagnostic procedures. Although portions of the lung makes bronchographic 
the diagnosis of the extensive and advanced examination mandatory as a guide in de- 



Chart I 


condition is usually suggested by history, termining the operability of each case and 
symptoms and physical findings, the exact the extent of the required surgical proce- 
extent and location of the involvement can dure. 

be ascertained only by the bronchogram. From bronchographic records thus ac- 
obtained by the endobronchial injection of cumulated, it is possible to point out pe- 
iodized contrast oil. The now generally ac- culiarities in the localization and distribu- 

* From the Department of Medicine, School of Medicine, The University of Chicago, 
t Now in Oakland, California. 
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tion of the disease to which only few authors 
have made reference in the otherwise vo- 
luminous literature on bronchiectasisd’^’^’^-® 
We are referring to the observation that 
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Chart ii. Relative incidence of right and left 
lower lobe involvement. 

there is a striking predilection of bronchiec- 
tasis for the lower lobe of the left lung. 
Unilateral involvement which was found in 
slightly over half of our series of 90 pa- 
tients (Chart i) had affected the left lower 
lobe in the great majority of patients, 
namely in 39 out of 47, or 83 per cent 
(Chart ii). No effort is made in this study 
to analyze the detailed lobar distribution of 
bronchiectasis. For the sake of brevity a 
small number of upper lobe involvements 
has been omitted as irrelevant for this dis- 
cussion. Involvement of the right middle 
lobe usually associated with lower lobe dis- 
ease has been included with the latter. 

Classifying the degree of bronchiectatic 
involvement by an arbitrary scale of four 


grades, it was found that unilateral disease, 
too, occurred much more extensively in the 
left than in the right lung. Almost half of 
the left unilateral dilatations occurred in 
Grades iii and iv, signifying extensive dis- 
ease which was practically absent in pa- 
tients with right unilateral findings (Charts 
IV and v). In bilateral disease also the left 
lower lobe was found more extensively in- 
volved than the lower portions of the right 
lung. Of 43 patients with bilateral involve- 
ment, 16 had about equally advanced dis- 
ease, but 20, or 74 per cent, of the remain- 



Chart III. Relationship of predominance in 
bilateral cases. 


ing 27 of that group had the left side more 
extensively affected than the right, often 
strikingly so (Chart iii. Fig. i). Applica- 
tion of the grade classification showed that 
the left predominant involvement in bi- 
lateral disease was generally in a more ad- 
vanced state than were the right predomi- 
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nant bilateral dilatations (Charts vi and 
vii). Whenever the extent of bilateral dila- 
tations seemed to be equal in both lungs it 
was only rarely of the extensive variety 
(Chart viii). 



Chart iv. Extent of unilateral left lower lobe 
involvement. 

The most important diagnostie aspect of 
these observations lies in the fact that in 
routine roentgenograms of the chest, the 
greater part of the lung field representing 
the left lower lobe is obscured by the car- 
diac shadow. Therefore, the visible findings 
of bronchopulmonary involvement can be 



Fig. I. Bronchogram of bilateral bronchiectasis 
showing the greater extent of the involvement in 
the left lung. 

minimal and consequently pronounced 
bronchial symptoms may seem to be out 
of proportion with the roentgen evidence. 
Only the bronchogram can reveal the true 
extent of the disease (Fig. 2). Routine 



Fig. a. Routine chest roentgenogram {A) showing minimal involvement in and near the left cardiophrenic 
angle. The bronchogram (B) shows the true extent of the disease in the retrocardiac area. 
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Fig. 3 



Fig. 4 

Fig. 3 and 4. Essentially normal lung fields in the routine roentgenograms. The bronchograms show exten- 
• sive bronchiectasis confined solely to the retrocardiac area of the left lower lobe. 


roentgen findings in the lung field lateral to 
the heart shadow can be so minimal as to 
be easily overlooked, frequently they are 
non-existent. 

Figures 3 and 4 illustrate extensive 
bronchiectasis confined solely to the retro- 
cardiac area of the lung, demonstrable only 
by bronchography. Physical findings are 


more indicative of retrocardiac bronchiec- 
tasis than the routine chest roentgenogram 
although they may be scant in comparison 
with the severity of the involvement. 
Frequently they are interpreted as signify- 
ing a simple bronchitis, either acute or 
chronic. It is of great importance to keep 
in mind in this age of mass surveys that by 
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roentgen examination only a small percent- 
age of patients suffering from retrocardiac 
bronchiectasis will be screened out. This 
was borne out by the experience with 
numerous cases among personnel in the 



Chart v. Extent of unilateral right lower lobe 


involvement 



Chart vii. Extent of bilateral disease; pre- 
dominance of right lower lobe involvement. 

armed forces^ where eventually under the 
unaccustomed stress of the service the in- 
crease of symptoms, often recurrent pneu- 
monias, called attention to a pre-existing 
bronchial dilatation. 

The predominance of bronchiectasis of 
the left lower lobe and especially of the 
retrocardiac pulmonary area can hardly be 
explained by the configuration of the 
bronchial tree. We believe that it is the 
residual of more extensive bronchial disease 


in early childliood secondary to the variety 
of respiratory infections to which bronchiec- 
tasis can be attributed. Beginning bronchial 
dilatations may readjust themselves dur- 
ing the years of growth after the primary 



Chart vi. Extent of bilateral disease; pre- 
dominance of left lower lobe involvement. 



Chart viii. Extent of bilateral disease; equal 
involvement of both lower lobes. 

cause has disappeared, but the retro- 
cardiac part of the involvement fails 
to do so because of the traction effect of 
pericardial adhesions which have resulted 
from the primary pulmonary infection. This 
traction can be assumed to be much ag- 
gravated by the action of the heart. 

SUMMARY 

I. Bronchiectasis involves the lower 
lobe of the left lung more frequently and 
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more extensively than any other pulmo- 
nary area. 

2. The occurrence of unilateral bronchi- 
ectasis is nearly five times as frequent in the 
left as in the right lung. 

3. Isolated bronchiectasis of the retro- 
cardiac area of the left lower lobe is fre- 
quent. On routine chest roentgenograms it 
may escape recognition entirely and can 
be diagnosed only by bronchographic ex- 
amination. 

Department of Medicine 
University of Chicago 
Chicago 37, 111 . 
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C ASES of degenerative arthritis which 
arc classed as primary are actually in- 
stances in which the cause of the degenera- 
tion of the articular cartilage is not known. 
Some of these cases are apparently the re- 
sult of senescence or wear and tear process- 
es. In the secondary type, the degeneration 
of the articular cartilage leading to the 
development of an osteoarthritis has a 
known basis. Among the more common 
causes are untreated or inadequately treated 
Perthes’ disease and slipped capital femoral 
epiphysis, congenital subluxation and dis- 
location of the femoral head, fractures into 
and about the hip joint, and aseptic ne- 
crosis of the head and neck of the femur 
from a variety of causes other than Per- 
thes’ disease (Fig. i, « to /). .Any condition 
which alters the anatomy of the hip joint 
will accelerate the appearance of degenera- 
tive changes incidental to wear and tear 
of function. 

In a study of 8i cases of degenerative 
arthritis of the hip joint, of both the 
primary and secondary types, there were 
1 6 in which the arthritis followed upon an 
aseptic necrosis of the femoral head. The 
degenerative arthritis was definitely en- 
grafted on a pre-existing lesion of the hip 
joint in 48 of the 81 cases (59 per cent). 
Although some of the remaining 33 cases 
might very well be instances of the primary 
or spontaneous type, more adequate his- 
tories and previous roentgenograms might 
have excluded some as instances of the 
secondary type. 

Tissue for histopathologic study was 
available in all of the 81 cases. The changes 
in the articular cartilage varies from fibril- 
lation to complete erosion at the weight- 
bearing portions. Exostosis formation is a 


constant feature of the pathologic anatomy 
and contributes to the deformation of the 
bone ends of the joint. The subchondral 
bone trabeculae become compact and 
thickened, especially where the articular 
cartilage is eroded. The marrow of the 
femoral head becomes replaced in some 
areas by loose fibrous tissue and by the 
development of cyst-like cavities. Identical 
changes are present in the contiguous sur- 
face of the acetabulum (Fig. la). 

The pathologic changes are visualized 
in the roentgenograms as follows: Thinning 
and loss of articular cartilage is demon- 
strated by loss of joint space. The thickened 
and condensed subchondral bone is mani- 
fested as sclerosis and there is a corre- 
sponding densification of the acetabulum. 
The cystic areas appear as subchondral 
areas of radiolucency (Fig. 2^). In those 
instances in which the head is enlarged it 
may protrude from the lateral confines 
of the acetabulum and in these cases an 
osteophytic ledge may appear at the lateral 
acetabular border. However, true sub- 
luxation of the femoral head may appear, 
the head being displaced laterally and the 
space between its medial surface and the 
acetabulum being filled in by the deposit of 
bone in the acetabular floor and by the 
medial beak of the enlarged femoral head 
(Fig. ‘2C and 3). 

The combination of loss • of articular 
cartilage over the weight-bearing portion 
of the head, deposition of bone at the head- 
neck junction and widening of the neck 
by actual periosteal bone formation in the 
neck region, produces a mushroom-like or 
cauliflower-like femoral head which is not 
unlike that observed in untreated or in- 
adequately treated Perthes’ disease or 


* Work done under a Frederick Brown Research Fellowship in Orthopedic Surgery, Hospital for Joint Diseases, New York, N. Y. 
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Fig. I. Anteroposterior roentgenograms of (a) right and {b) left hip joints in a male, aged forty-five, with pain 
in both hip regions, more marked on the left side. The patient had been treated for a “limp” since child- 
hood and he was told at the age of twenty that he had a congenital dislocation of the left hip. The right 
femoral head is subluxated, the acetabulum is defective and shallow, and there is an advanced secondary 
degenerative arthritis as manifested by loss of joint space, hypertrophy of the femoral head and sub- 
chondral osteosclerosis. The left femoral head is completely dislocated well above the original acetabulum. 
A large mass of bone on the medial aspect of the femoral head, the exact nature of which is more clearly 
defined in Fig. id, occupies the secondary acetabulum. Here the contacting bonj’^ surfaces are densely 
sclerotic and only a narrow joint space is visualized. 

c. Anteroposterior view of the left hip joint in an eight year old boy showing early changes of Legg- 
Perthes’ disease. 

d. The same hip as in c, at the age of fifteen. There is a fairly pronounced flattening and mushrooming 
of the femoral head which now extends well out of the lateral confines of the acetabulum. The deformity 
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displacement of the capital femoral epiph- 
ysis (Fig. 2, a and b). The latter interpre- 
tation, however, shovdd be made only fol- 
lowing an evaluation of previous roentgeno- 
grams which demonstrate the evolution of 
the degenerative arthritis on the basis of 
these lesions (Fig. r, d and c). Similarly, 
the shallow acetabulum, with or without 
subluxation of the femoral head, which is 
observed in some cases of degenerative 
arthritis, can be differentiated from a 
primary (congenital) dysplasia of the ace- 
tabulum only from an analysis of previous 
roentgenograms (Fig. ar). 

Avascular necrosis of the subarticular 
bone is not an intrinsic part of the patholog- 
ic picture in degenerative arthritis of the 
hip joint or of any other joint of the body. 
However, one of the most advanced mani- 
festations of secondary osteoarthritis is 
found associated with aseptic necrosis of 
the femoral head (Fig. 2/). Aseptic necrosis 
of the femoral head and neck may follow 
upon traumatic dislocation of the head of 
the femur or fracture of the neck of the 
femur, with or w'ithout subsequent union. 
Indeed, the occurrence of aseptic necrosis 
and degenerative arthritis lias been re- 
ported in a surprisingly high percentage of 
united fractures of the neck of the femur 
observed from one to two or more years 
after injury. Although necrosis has been 
observed to follow external fixation or 
internal fixation with equal frequency, the 
latter procedure, assuring a higher inci- 


noy 

dence of union and allowing earlier ambula- 
tion, may be followed by the early appear- 
ance of secondary deformity of the femoral 
head. In this respect, it is significant that 
an aseptically necrotic head undergoes no 
deformity in the presence of nonunion of a 
femoral neck fracture, when there has been 
little or no direct weight bearing on the 
affected side (Fig. 2^). Aseptic necrosis is 
also observed after sudden, marked dis- 
placements of the capital femoral epiphy- 
sis, in the bone ends and shafts in caisson 
workers (although identical changes have 
been observed in the femoral heads in 
persons who have never been caisson work- 
ers), and there are instances of "idiopathic 
aseptic necrosis" which develop on an 
obscure basis. That necrosis of the femoral 
head may occur, following sudden and 
severe displacement of the capital epiphy- 
sis, must be borne in mind when methods 
of treating displacement of the capital 
epiphysis are evaluated, especially in regard 
to the appearance of postoperative compli- 
cations such as aseptic necrosis and degen- 
erative arthritis. 

In aseptic necrosis of the femoral head 
the nutrition of the articular cartilage be- 
comes affected and a secondary osteoar- 
thritis supervenes if the underlying bone is 
not replaced by normal bone, and, in cases 
of longstanding, this osteoarthritis becomes 
greatly exaggerated with collapse and de- 
formity of the femoral head. Pathologic 
fractures may occur between the dead and 


has resulted from compression of the capital epiphysis, from lateral growth of this epiphysis over the neck 
superiorly, and from widening of the femoral neck due to actual periosteal bone deposition. This is quite 
unlike the deformity in degenerative arthritis of primary or spontaneous origin where the malformed head 
becomes greatly modified secondarily, by hypertrophic deposits especially at the head-neck junction. Note 
how the shape and depth of the acetabulum have become altered secondarily to conform to the outline 
of the deformed femoral head. Such a hip joint as is illustrated here must inevitably become the site of 
secondary degenerative changes as a result of malformation and incongruity of its bony components. 

e. Anteroposterior view of the painful left hip in a sixteen year old boy. A moderate displacement 
of the capital femoral epiphysis had been treated at the age of thirteen by multiple drillings across the 
epiphyseal plate. The right femoral head had also been involved but had healed with minimal deformity 
and no residual pain. Histopathologic study of tissue removed at the time of arthrodesis of the left hip 
joint showed an advanced degenerative arthritis without any evidence of aseptic necrosis. 

/. Anteroposterior view of the left hip in a fifty-six year old male with pain in both hip regions of ten 
years’ duration. The osteoarthritis was equally advanced in both hip joints and this case is considered as a 
possible instance of degenerative arthritis on the basis of senescence or wear and tear processes. Histo- 
pathologic study revealed the changes of an advanced osteoarthritis and no evidence of aseptic necrosis. 
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Fig. a. a. Coronal section through the center of the right hip joint of a sixty year old female who died of 
melanomatosis and who gave a history of pain in the right hip of one year duration. The femoral head 
appears flattened, the joint space is narrowed and the articular cartilage is thinned, especially superiorly 
where the subchondral bone is densified. There are areas of fibrosis and cyst formation on the acetabular 
side and there is an enormous exostosis at the medial portion of the femoral head which contributes to its 
mushroomed appearance. 

l>. Roentgenogram of another coronal section of the specimen in («). This shows more clearly the cystic 
areas in the femoral head and the large exostosis which extends medially beyond the thickened border 
of the femoral neck. 

c. Anteroposterior roentgenogram of the right hip joint in a fifty-one year old female who had had a 
painful right hip for two years. The femoral head is enlarged and appears somewhat flattened. The joint 
space is markedly narrowed especially at its superior portion ivhere the contiguous bony structures are 
densely sclerotic. There is a large radiolucent area in the lateral portion of the enlarged head which pro- 
trudes from the confines of the acetabulum. The enlargement of the head is due to bony deposition at the 
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living portions and result in collapse of the 
subchondral bone, delayed union and even 
in nonvinion. The process of bone replace- 
ment may be “arrested prematurely” be- 
fore its completion. For example, residual 
islands of dead bone have been observed 
many years after the clinical conclusion in 
Perthes’ disease, b'or this I'eason even early 
recognition and the most judicious measures 
of protecting the affected areas may fail 
to prevent collapse and deformity. 

In the writer’s material, the head frag- 
ment in 2 cases of ununited fracture of the 
femoral neck, even though viable and 
without histopathologic evidence of aseptic 
necrosis, manifested secondary degenera- 
tive changes in the articular cartilage 
(Fig. 2<’). The wisdom of exploring the 
hip joint so as to visualize the articular 
surface of the head fragment prior to re- 
constructive surgery becomes apparent. 
When this surface is extensively modified, 
those procedures which aim to preserve the 
femoral head are contraindicated and a 
procedure which entails removal of the 
head fragment or an arthrodesis appears 
to be in order. 

The roentgenogram is not always a reli- 
able method of interpretation in the diag- 
nosis of aseptic necrosis. Necrotic bone 


will usually appear opaque in the roentgen- 
ogram as compared to the viable bone 
about it. Alterations in density result from 
atroplty of disuse, creeping replacement of 
dead bone by viable bone, pathologic frac- 
ture and collapse of dead bone bordering on 
joints, compression of dead trabeculae and 
infiltration of “bone sand” into the dead 
marrow spaces. However, should the proc- 
ess of resorption of the original bone keep 
pace with new bone formation, such sclero- 
sis may not be evident. Indeed, there have 
been instances in my material in which the 
roentgenographic interpretation of the pres- 
ence or of the absence of an aseptic ne- 
crosis has not been sustained by a thorough 
histopathologic survey of the tissue re- 
moved at the time of reconstructive surgery 
(Fig. 3 ^). 

CONCLUSIONS 

I. Degenerative arthritis may be classi- 
fied as being primary or secondary. Those 
cases which are classed as primary are ac- 
tually instances in which the cause of the 
degeneration of the articular cartilage lead- 
ing to the development of an osteoarthritis 
is not known. Some of these cases, however, 
are apparently the result of senescence or 
wear and tear processes. In the secondary 


head-neck junction. The acetabulum appears shallow in consequence of erosion at its superior border. 
The possibility of a pre-existing acetabular dysplasia could have been ascertained accurately only from 
roentgenograms made earlier in life. 

d. Coronal section through the center of the resected femoral head and neck in a forty year old female 
with an unreduced congenital dislocation and with a history of pain for twelve years. The upper two- 
thirds of the specimen represents the original femoral head, now flattened and deformed. There is almost 
complete loss of the articular cartilage and there are marked alterations, including cystification, in the sub- 
chondral region. The lower third of the specimen represents an enormous exostosis formation and this had 
filled the original acetabulum. 

e. Coronal section through the center of the femoral head fragment in a forty-three year old female with 
an ununited fracture of the left femoral neck of two years' duration. There is marked thinning and shred- 
ding of the articular cartilage, much fatty marrow in the head fragment and fibrous tissue at the site of 
nonunion. Microscopic sections revealed viable bone, no evidence of aseptic necrosis, and degenerative 
changes in the articular cartilage. 

/. Coronal section through the center of the femoral head fragment in an elderly female with an un- 
united fracture of the neck of the left femur of about five years’ duration. There is an advanced degenera- 
tion of the articular cartilage and a wedge-shaped area of aseptically necrotic bone. 

g. Anteroposterior view of the left hip in a fifty-eight year old female who had sustained a fracture of 
the neck of the femur five years previously. The fracture is ununited and the neck is partially resorbed. 
Note that the contour of the head fragment is well preserved. Histopathologic sections of the excised capi- 
tal fragment demonstrated an extensive aseptic necrosis and marked degeneration of the articular car- 
tilage. 
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Fig. 3. Stages in the development of the roentgenographic features of degenerative arthritis as manifested 
by narrowing of the joint space, subchondral sclerosis and cystification, and marginal hypertrophy of the 
femoral head and neck and of the acetabular rim. Specimens removed at the time of arthroplasty in {a), 
(i) and (d), and arthrodesis in (c) showed the histopathologic changes characteristic of degenerative ar- 
thritis in all of these cases. 

a. Anteroposterior view of the right hip joint in a fifty-four year old female with pain of three years’ 
duration. There is beginning marginal spurring at the head-neck junction. 

i>. Anteroposterior view of the right hip joint in a forty-four year old female with pain of six years’ dura- 
tion. The femoral head is hypertrophied and there is a large spur at the superior margin of the acetabulum. 

c. Anteroposterior view of the right hip in a forty year old male with pain of one year duration. There 
is marked proliferation of bone medially and laterally, creating an enormous femoral head which appears 
to extend from the confines of the acetabulum. 

d. Anteroposterior view of the left hip joint in a forty-nine year old male with pain of fourteen years’ 
duration. Deposition of bone at the head-neck junction in the form of a collar is more marked than in (c). 
The history of underground work as a coal miner for twenty years and later as a tunnel worker, and of 
the “bends” five years previously, and the patchy^ sclerosis of the head and neck suggested the possibility 
of an underlying or complicating aseptic necrosis, but this was not sustained by histopathologic study of 
all material removed at the time of surgical reconstruction. 


type, the degenerative changes have a 
known basis. 

2. In the development of the gross ana- 
tomical features in degenerative arthritis 
of the hip joint, the combination of loss of 
articular cartilage over the weight bearing 
portion of the femoral head, deposition 
of bone at the head-neck junction and 


widening of the femoral neck, produces a 
flattened,mushroom-type of deformity. The 
acetabulum may be shallow and the fem- 
oral head may appear subluxated. This 
deformity should be differentiated from 
the residual deformity in untreated or 
inadequately treated Perthes’ disease or 
displacement of the capital femoral epiph- 
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ysis and congenital dysplasia of the acetab- 
ulum, with or without luxation of the head 
of the femur. 

3. Although aseptic necrosis of the sub- 
articular bone is not an intrinsic part of the 
pathologic picture in degenerative ar- 
thritis, one of the most advanced manifesta- 
tions of secondary osteoarthritis is found 
associated with aseptic necrosis of the fem- 
oral head, arising from a variety of 
causes. The degenerative articular lesion 
in these cases becomes greath- exaggerated 
with collapse and deformity of the femoral 
head and this may even follow prolonged 
protection of the affected head when it 
fails to become fully revitalized. The oc- 
currence of aseptic necrosis in the femoral 
head following sudden and severe displace- 
ment of the capital epiphysis must be 
borne in mind in the evaluation of methods 


031 

for the treatment of this condition and its 
complications. 

4. The diagnosis of aseptic necrosis from 
the roentgenograms alone is not always 
accurate. This is particularly significant 
in light of the attention now being focused 
on the aseptic necrosis and degenerative 
arthritis appearing one or more years fol- 
lowing union of femoral neck fractures 
which have been treated by internal fixa- 
tion. Degeneration of the articular carti- 
lage of the femoral head may supervene 
even in the presence of a viable head frag- 
ment in fractures of the femoral neck, and 
this must be considered in selecting the 
most suitable reconstructive procedure for 
the treatment of delayed union and non- 
union. 

424 Hiime-Mansur B!dg. 

Indianapolis 4, Indiana 
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HYPERTROPHIC OSTEOARTHROPATHY* 

By HAROLD L. TEMPLE, M.D., and GEORGE JASPIN, M.D., 

NEW YORK, NEW YORK FOREST HILLS, NEW YORK 


Q INCE the original report of Marie^^ and 
von Bamberger,^® numerous articles re- 
garding subperiosteal new bone formation 
have appeared in the literature. It has be- 
come obvious that this condition does not 
always result from primary involvement of 
the lungs. Although it is most common in 
pulmonary changes, it has been found in 
diseases of the heart, liver and blood, and 
recently a case was reported by Miller®^ 
showing typical changes of pulmonary 
osteoarthropathy secondary to a carcinoma 
of the thymus. Kline^^ recently had the 
opportunity of following a case of a young 
male with pulmonary and bone tuberculo- 
sis who developed a very extensive hyper- 
trophic pulmonary osteoarthropathy.These 
changes have also been reported in the rat®^ 
dog,®'^^ horse, and lion.® Most of the cases 
reported in dogs were secondary to pul- 
monary tuberculosis, but Wissing and 
Weisz®^ found its occurrence in a dog sec- 
ondary to the presence of a highly malig- 
nant invasive bronchogenic carcinoma. 

The study of this condition was stimu- 
lated by the admission of several patients 
to the hospital with the diagnosis of rheu- 
matoid arthritis. They had been seen by 
physicians not connected with the hospital 
and had been treated for joint symptoms a 
considerable time without relief. There 
were no symptoms referable to the chest. 
Subsequent roentgenograms showed hy- 
pertrophic osteoarthropathy, thus strongly 
indicating the presence of an abnormal 
lung condition. This supposition was given 
in the roentgen report and in all cases 
proved to be correct. A review of the hos- 
pital records revealed several additional 
cases with identical stories. Craig,® in 1927, 
also reported 4 cases in which the pain and 
changes in the extremities led to the dis- 


covery of a pulmonary neoplasm. Holt and 
Hodges,^® in their recent monograph, also 
called attention to the possibility of diag- 
nosing longstanding chronic pulmonary or 
mediastinal disease by clinical and roentgen 
examination of the hand. 

Previous literature on this subject is 
somewhat confusing as many of the cases 
listed under this entity have no histopatho- 
logical proof. Many of the cases have only 
had simple clubbing of the fingers. Numer- 
ous investigators believe that clubbing and 
hypertrophic osteoarthropathy arise from 
the same causes, and that hypertrophic os- 
teoarthropathy merely represents an ad- 
vanced stage of the clubbing. Such reports 
include those of Locke®® Mendlowitz,®® 
Weens and Brown,®® Fishberg,® KesseP® 
and Montgomery.®® 

Early reports indicated that tuberculosis 
and bronchiectasis were by far the predom- 
inating causes of hypertrophic osteoar- 
thropathy. Recent reports show that carci- 
noma of the lungs is more prevalent. It is 
highly probable that the earlier cases which 
were thought to be tuberculosis or other 
conditions, were actually lungmalignancies. 
As recently as 1938 Odessky and Shirshnev®® 
reported a case of extensive subperiosteal 
new bone formation secondary to what he 
called a “catarrhal pneumonia,” This pneu- 
monia did not recede over a long period of 
time, and, in the roentgenograms which 
were produced with the article, there is a 
shadow which certainly suggests a bron- 
chogenic carcinoma. If all patients with a 
diagnosis of carcinoma of the lung had 
roentgenograms taken of the extremities, 
the incidence of hypertrophic osteoarthrop- 
athy would undoubtedly be higher since 
this condition can be present without giving 
symptoms or signs. 


* From the Department of Radiology, New Vork Hospital, New York. 
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Grossly, the process is essentially one of 
chronic proliferative subperiosteal osteitis 
surrounding the shaft of the bone, viz., 
tibia, fibula, radius and ulna, less frequently 
the humerus and femur or proximal portion 
of the phalanges. In the very advanced 
cases the clavicle, spines of the scapulae or 
vertebrae may be involved. The involve- 
ment is absent at the ends of the shaft 
where there is supposedly no periosteum. 
The new bone formation is from i to 7 
millimeters thick and has a thin cortex sur- 
rounding the new cancellous bone which 
fills in the space between this new thin cor- 
tex just beneath the periosteum and the old 
cortex, which appears intact. 'Fhis new 
bone formation is extremely vascular and 
there are recorded attempts at biopsy 
which have resulted in excessive hemor- 
rhage and the necessity of packing before 
bleeding is controlled. This new bone is soft 
and pliable and easily cut or torn away 
from the old cortex. The clubbing of the 
fingers is said to be due, by most authori- 
ties, to soft tissue changes and there is no 
bone involvement. This consists of connec- 
tive tissue thickening, ^^^eens and Brown,'”'® 
however, reported that absorption of the 
terminal phalanges may occur, and that 
these changes are preceded by hypertrophic 
changes. They illustrated cases where com- 
plete absorption of the unguinal process had 
occurred, giving the terminal phalanges the 
appearance of a thumb tack, and in some 
instances absorption had progressed so far 
that only the base of the terminal phalanx 
remained. 

The joints are also involved. Some au- 
thors claim that nearly one-third of the 
cases have joint involvement consisting of 
a synovitis which may progress to actual 
erosion and ankylosis. Certainly the joints 
show extensive involvement clinically. Mi- 
croscopically one can also see lymphocytic 
infiltration of the synovial membrane. The 
early microscopic changes consist of thin 
layers of new bone formation just beneath 
the periosteum which lie, layer on layer, 
surrounding the cortex of the original shaft. 


Perhaps six or more of these layers are dis- 
tinguishable. 

In the more advanced cases of this new 
bone formation the bone becomes firm but 
still presents a picture of a thickened bone 
surrounding the shaft with a thin, hard cor- 
tex just beneath the periosteum. No longer 
can distinct layers be detected, but it still 
remains quite vascular and, in the extreme 
cases, microscopically there has been re- 
ported erosion of the outer surface of the 
old cortex. 

ROENTGENOGRAPHIC FINDINGS 

These are exactly as one w'ould expect 
from the above description of the gross 
changes and even the microscopic patho- 
logical findings. One question deserves com- 
ment — that of involvement of the terminal 
tuft of the fingers. Of the numerous cases 
of clinical description of clubbing of the 
finger, very few are recorded of actual flar- 
ing or mushroom appearance of the termi- 
nal tuft. After careful review of the litera- 
ture and observation of routine roentgeno- 
grams of the fingers, it is our opinion that 
there are no bone changes in the terminal 
phalanges in this condition, and that the 
findings of lateral projection of the tuft can 
be seen in normal patients. We were unable 
to demonstrate any of the findings reported 
by Weens and Brown.®® 

THEORIES OF ETIOLOGY 

Few of the very rare bone conditions 
have received as much attention as this 
disease. There are many theories, none of 
which satisfactorily explains the entire pic- 
ture. Attempts to produce hypertrophic 
osteoarthropathy were universally unsuc- 
cessful. Von Bamberger placed material 
from a human lung abscess into the rectum 
of a rabbit; Compere, Adams and Com- 
pere® injected paraffin into the lungs of a 
dog and produced abscesses; Phemister®^ 
used various organisms intravenously while 
Harter and ChurchilP® tied off the bronchi 
in cats and monkeys. None of these experi- 
ments were successful in producing hyper- 
trophic osteoarthropathy. Mendlowitz 
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and Leslie^® anastomosed the left pulmo- 
nary artery to the left auricular appendage 
in four dogs. One ’ developed hypertrophic 
osteoarthropathy while three did not. In 
the animal developing the hypertrophic 
osteoarthropathy, they were able to dem- 
onstrate an increased systemic blood flow. 
The purpose of their operation was ■ to 
simulate the circulatory changes occurring 
in congenital heart disease with cyanosis. 
They thought that the chronic increased 
blood flow with increased periosteal nu- 
trition was responsible for the proliferation 
of subperiosteal new bone. 

Other theories varied from toxic absorp- 
tion of infection within the chest to altera- 
tion of acid base equilibrium through de- 
creased aeration as a result of compression 
of pulmonary vessels, constriction of the 
bronchi, lung compression or collapse. Mac- 
Callum,^* in his textbook, agrees with the 
toxic theory in which absorption of poison- 
ous material from the widened and infected 
bronchi is the cause of the changes in the 
extremities. Freund® reported a case of pe- 
riosteal new bone proliferation without de- 
monstrable pulmonary disease. The amount 
of bone production was markedly exces- 
sive, and occurred at the age of fourteen 
years. This author also believed the etiology 
to be toxic, but he was unable to find the 
source of the toxin. He thought it to be a 
proteinogenic substance which was not de- 
stroyed in the liver and entered the circu- 
lation and caused periosteal bone growth. 
He thought that this was a familial idiosyn- 
crasy. He suggested this toxin might be 
related chemically to the product arising 
in various lung diseases which also became 
distributed throughout the body and 
reached the periosteum to lead to osteo- 
genesis. Fried® analyzed 4 cases of hyper- 
trophic osteoarthropathy in patients with 
bronchogenic carcinoma. Each of these 
cases showed pituitary dysfunction, and on 
the basis of data obtained, he believed that 
the bone changes were not caused by toxin 
or circulatory disturbance, but rather by en- 
docrine imbalance, closely related to aero-- 
megalia and to pachydermia with pachy- 


periostosis. Campbell, Sacasa and Camp'* 
postulated that the transference of oxygen 
from the blood is dependent upon the 
oxygen tension in the blood being less effec- 
tive where the circulation is slow, as it is in 
the hands and feet. This decrease in oxygen 
tension was brought about by faulty aera- 
tion of the blood which passes through the 
lungs. This toxemia leads to edema where 
the circulation is slow, namely in the ex- 
tremities. 

In nearly all cases there is no clinical evi- 
dence of obstruction to the venous return of 
the blood, but rather, according to Camp- 
bell, there is “a varying amount of lung 
tissue which has ceased to fulfill its proper 
function.” This seems highly improbable in 
view of the fact that a circular or peripheral 
carcinoma of the lung, only 4 or 5 centi- 
meters in diameter, is capable of producing 
marked bone and soft tissue changes, the 
symptoms of which can be promptly re- 
lieved by a pneumonectomy. It is obvious 
that there has been a marked reduction in 
the amount of lung tissue remaining follow- 
ing the operation when compared with the 
area involved by the tumor itself. It is, 
however, ■ difficult to think that anything 
except immediate improvement of circu- 
latory conditions could be responsible for 
such a rapid improvement in clinical symp- 
toms. Prompt and complete disappearance 
of the symptoms after a pneumonectomy 
was seen in i of the cases to be reported, 
and disappearance of the symptoms follow- 
ing radiation therapy in 2 other patients. 
Van HazeP® reported prompt relief of 
symptoms in i of his patients who had been 
bed-ridden for six months, following the re- 
moval of a benign intrathoracic neurofi- 
broma. He also cited 12 cases from the 
literature where rapid improvement fol- 
lowed excision of a thoracic tumor, lobec- 
tomy or pneumonectomy. Several authors 
have expressed the opinion that at least two 
factors are necessary to produce the sec- 
ondary osteoarthropathy, namely, a tox- 
emia from long-standing disease and circu- 
latory disturbances resulting from either 
cardiac or pulmonary involvement. Harter 
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believed that the condition was due to lack 
of oxygen, and called attention to the some- 
what similar changes tound in some people 
living at high altitudes where oxygen is rare. 
This observation seems significant. 

Locke**^ did not believe that uncompli- 
cated heart disease was capable of produc- 
ing periosteal new bone formation. He was 
unable to find any cases in the 144 that he 
described, his own and those reported from 
the literature. He stated that “in view of 
the high incidence of heart disease and the 
care with which it is studied throughout the 
world, it seems significant that no cases of 
uncomplicated heart disease with clubbed 
fingers have had periosteal nev' bone for- 
mation roentgenographically demon- 
strated.” He believes that “if the combina- 
tion is not truly non-existent it must be at 
least extremely rare.” Holt and Hodges*' 
state that pulmonary osteoarthropathy oc- 
curs more frequently in non-tuberculous 
cases and that they were unable to find a 
single instance of its occurrence in uncom- 
plicated pulmonary tuberculosis in the case 
records of the University Hospital. 

CASE REPORTS 

Case i. M. O., female, aged fifty-three, was 
admitted to the liospital with a chief complaint 
of stiffness of the hands and knees of four 
months’ duration. She had been referred by her 
local physician, who was a prominent arth- 
ritis specialist, because of joint symptoms. She 
had developed progressive swelling, stiffness 
and pain in the ankles, knees and hands. Later 
the wrists became involved. The pain was not 
too severe but there was considerable limitation 
of motion. She received one gold injection 
without relief. There was a 20 pound weight 
loss and considerable weakness. 

Her past history and family history were 
unimportant. 

Physically, she appeared to be chronically ill. 
The extremities presented swelling of the hands 
so she was unable to make a fist. The wrists 
were swollen and stiff. The knees and ankles 
were also swollen, tender and edematous. 

The clinical impression was rheumatoid arth- 
ritis. 

Blood count revealed a secondary anemia. 

Roentgenograms of the extremities were 


ordered. 'J'hese showed evidence of periosteal 
proliferation along the shafts of the long bones. 
The impression was that of a Marie Bamberger 
syndrome and a chest roentgenogram was rec- 
ommended. This sliowed a previously unsus- 
pected circular shadow in the left upper lobe 
with a pleural effusion. The impression was that 
of a bronchogenic carcinoma. 

A bronchoscopic examination shotved slight 
displacement of the trachea. 

She was given a course of deep roentgen 
therapy to the tumor mass which resulted in 
regression of the tumor, and there was a con- 
siderable improvement in the symptomatology 
attributable to the hypertrophic pulmonary 
osteoarthropathy. She was discharged, but 
returned to the hospital eight months later with 
evidence of extensive metastases. Thoracentesis 
showed malignant cells in the pleural fluid. She 
died at home after a retrogressive course. 


Case ii (Fig. i and 2). E. D., male, aged 
fifty-two, was admitted to the hospital with a 
chief complaint of pains in the joints for a 



Fig. I. Case ii. There is marked periosteal 
proliferation along the shafts. 


year and a half. He had first noted swelling of 
the ankles that later became painful. The knees 
then became involved and the ankles improved. 
However, other joints subsequently became 
involved and were painful and swollen. There 
was also blurring of vision and a 30 pound weight 
loss occurred. He also was treated by a local 
physician for a progressive arthritis. At no 
time were there any symptoms referable to the 
lungs. 
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Fig. 2. Case ii. There is a large mass with scalloped 
margins suggesting tremendously enlarged nodes. 

Physically, the patient appeared to be ca- 
chetic. There was a right lateral proptosis. Ex- 
amination of the chest revealed dullness ante- 
riorly on the left with rales at the bases. The left 
leaf of the diaphragm was fixed. The heart was 
enlarged. The liver was enlarged. The fingers 
showed terminal clubbing. There was soft tissue 
proliferation about all the joints. These were 
tender. 

A chest roentgenogram showed a very large 
mediastinal mass, thought most likely to be a 
lymphosarcoma with tremendously enlarged 
nodes. Roentgenograms of the extremities 
showed marked periosteal proliferation of all 
long bones. There was destruction of the ter- 
minal phalanx of the left thumb due to metas- 
tasis. 

A course of deep roentgen therapy was given 
to the chest on the presumption that this was a 
lymphosarcoma. There was no response to 
therapy. The left thumb was disarticulated and 
the pathologist reported metastasis due to 
undifferentiated bronchogenic carcinoma. The 
patient’s condition became very poor and he 
was discharged for terminal care. 

Case hi (Fig. 3, 4 and 5). N. A., male, aged 
forty-four, complained of swelling and pain 
in the joints of nine months’ duration. He first 
noticed pain, swelling of the ankles, knees, toes. 


fingers and wrists. His local physician made the 
diagnosis of rheumatic fever. He was treated on 
this basis and some improvement of symptoms 
occurred. Movement improved, but the pain 
persisted. About ten weeks before admission to 
the hospital, there was sharp pain in the inter- 
scapular region. He was admitted to another 
hospital where the first chest roentgenogram 
was made. This was interpreted as a “lung 
infection.” An operative procedure was per- 
formed but the results were unknown to us. 
No relief was obtained. At the time of admis- 
sion, joint pain was considerable and the back 



Fig. 3. Case iii. The joints were swollen, tender and 
stiff. The periosteal proliferation is extremely 
marked. 

pain was related to respiration. There was a 
weight loss of 40 pounds. 

On physical examination, the patient ap- 
peared to be poorly nourished and chronically 
ill. There were palpable nodes in the axillary 
and inguinal regions. There was a well healed 
incision over the medial border of the right 
scapula. Dullness was elicited over the right 
chest anteriorly. Breath sounds were dimin- 
ished. All fingers and toes showed evidence of 
marked clubbing. The wrists, knees and ankle 
joints were swollen. 

Roentgenograms of the chest showed a large, 



Voi.. to, N<». i 


M y p c r t fop h i c Os tcoa r t h rop a t h 


237 


soft tissue mass, approximately n cm. in 
diameter, associated with atelectasis of the 
rigltt upper lobe. 'I'iicre was rigiit pleural eftu- 
sion. Roentgenograms of the extremities 





Fig, 5. Case iii. 


i 

Fig. 6 . Case iv. There is a large round mass in the 
right upper lobe which was proved to be a broncho- 
genic carcinoma. 

showed extensive periosteal, new bone forma- 
tion. 

A biopsy of a right supraclavicular node 
showed a metastatic mucous adenocarcinoma. 
Bronchoscopic examination revealed extrinsic 
pressure on the trachea. 

The patient was treated with deep roentgen 
therapy but witliout any beneficial effect. He 
was then discharged to a home for incurables. 

Case iv (Fig. 6, 7 and 8). E. S., male, aged 
fifty-six. This patient first noted clubbing of 
his fingers which was followed several months 
later by pain in the hips. Just before admission 
the pain became extreme, and involved the 
knees, which became hot, tender and swollen. 
There was disability of the hands, fingers, wrists 
ankles and toes. There was also pain in the 
right anterior lower chest. This, however, did 
not occur until late in the disease. This patient 
was seen by an outside physician and was being 
treated as a case of rheumatoid arthritis with 
gold therapy. A routine chest roentgenogram 
showed a mass in the right upper lung field. At 
this time there were still no symptoms referable 
to the chest, but shortly after, there was pain 




Harold L. Temple and George Jaspin 


Ai’gust, 1948 


238 



Fig. 7. Case iv. The periosteal new bone formation 
involves the entire lengths of the shafts. 


■«R! 





Fig. 8. Case iv. The joints were very tender. The 
patient w.as being treated for rheumatoid arthri- 
tis. The metatarsals show periostea! proliferation. 


associated with a cough and sputum. Subse- 
quent workup in the hospital demonstrated a 
carcinoma of the right upper lobe. A right pneu- 
monectomy was performed. Before operation, 
roentgenograms of the long bones showed hy- 
pertrophic, pulmonary osteoarthropathy of the 
long bones of the hands and feet. 

The patient made an uneventful recovery 
from the operation, but later he was readmitted 
because of pain in the right shoulder. Roent- 
genograms of the extremities showed some im- 
provement in the appearance of the pulmonary 
osteoarthropathy. He was discharged and did 
quite well for several months. He was again 
admitted the third time because of very severe 
pain in the right shoulder and radiation down 
the right arm. On physical examination, there 
were massive metastatic cervical lymph nodes 
as well as nodes in the left axilla. A chordotomy 
and posterior root section from the 1st to the 6th 
cervical vertebra were performed. The patient 
died on the sixth postoperative day. 

Case v (Fig. 9 and 10). O. T., aged fifty-one, 
was referred from another institution because 
of a bad taste in the mouth, nausea and vomit- 
ing. His father died of tuberculosis and his 
mother of Bright’s disease. He had had pneu- 
monia in 1918 and malaria at the age of eigh- 




Fig. 9. Case v. There is a large, rounded mass in the 
left hilar region. A surgic.1l defect of the left ninth 
rib is present. 
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teen. There was a history of a luetic and neis- 
serian infection in 1898. Several years before 
admission, the patient began to suffer with 
swelling, stiffness and in pain the right knee 
and ankle, and to a lesser degree in the left. 
There was some fever. A tonsillectomy was 
performed, following which the patient com- 
plained of a bad taste in his mouth and a foul 
breath. There was no symptoms referable to the 
chest, but there was a weight loss of 40 pounds. 
His serological test was found to be positive 
and anti-luetic therapy was started. There was 
slight improvement, but the symptoms soon 
recurred, for which the patient was re-admitted 
to the hospital. A routine chest roentgenogram 
was made at this time and what was thought to 
be an encapsulated empyema was seen. A 
thoracotomy was performed but no evidence of 
pus was obtained. The surgeon thought he was 
able to palpate a mass. Subsequent roentgeno- 
grams showed a definite mass in the left lung. 
He was then referred to the New York Hospi- 
tal. At the time of admission, he was both 
acutely and chronically ill. The ankles were 
swollen and painful. The toes and fingers were 
clubbed. Coarse and medium rales were heard 
over the lower half of the left lung. There was a 
moderate anemia. The Kline reaction was 4 



Fig. 10. C.-ise v. Both bones show periosteal 
proliferation. 



Fig. II. Case vi. There is a large round dense shad- 
ow which increased in size despite all forms of 
therapy. 


plus. A chest roentgenogram showed a fairly 
well circumscribed mass, thought to represent 
a new growth. A surgical defect of the left ninth 
rib was seen. Roentgenograms of the extremi- 
ties revealed periosteal proliferation of the 
tibiae, fibulae and the third, fourth and fifth 
metacarpals, due to hypertrophic pulmonary 
osteoarthropathy. Bronchoscopy was performed 
and a partial obstruction of the left main bron- 
chus was found. It was thought the patient had 
an inoperable carcinoma of the left lung. He 
was discharged and died two months after 
leaving the hospital. 

Case vi (Fig. ii and la). D. K., male, aged 
seventy-three. The patient was first seen in 
193a complaining of pain in the left shoulder 
and swelling of the hands and ankles. The pain 
had started nvo months before and was as- 
sociated with weakness and tiredness. He was 
admitted to another institution because of pain 
in the extremities and joints. A chest roentgeno- 
gram showed a large mass in the right upper 
lobe. Biopsy was refused. He was uncooperative 
and, after receiving an undisclosed amount of 
roentgen therapy, he was discharged. The pain 
in the bones and joints was interpreted as 
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Fig. 12. Case vi. There was clubbing of the fingers. 
The periosteal new bone formation is best seen 
along the proximal phalanges. 

metastases. On admission to the New York 
Hospital, the patient had pain in the right chest, 
knees and ankles. Just previous to admission 
there was occasional bood-streaked sputum. 
There was considerable weight loss. On exam- 
ination, tenderness was present over the right 
upper lobe. Breath sounds were distant. There 
were rales at the right base. The distal pha- 
langes showed early clubbing. There was edema 
of the feet and lower legs. A chest roentgeno- 
gram revealed a large, round, fairly well cir- 
cumscribed shadow in the right mid-lung field, 
approximately 7 cm. in diameter. Later films 
showed gradual enlargement of the mass. 
Roentgenograms of the hands showed evidence 
of periosteal proliferation along the proximal 
phalanges of the hands suggesting hypertrophic 
pulmonary osteoarthropathy. Further deep 
roentgen therapy was given to the right chest, 
but the patient became progressively worse 
and w’as discharged to a home for terminal 
care. 

Case vii. J. H., male, aged thirty-seven, was 
first seen bec.ause of pain in the right shoulder. 


This had started ten weeks before admission 
and was associated with slight cough and spu- 
tum. The pain gradually increased in intensity, 
and required narcotics for relief. Drooping 
of the right lid occurred with increased sweating 
on the left side. Clubbing of the fingers and toes 
was noted during this interval. On physical 
examination the patient appeared to be acutely 
ill and showed evidence of marked weight loss. 
There was ptosis of the right lid with right- 
sided anhidrosis. There were no abnormal find- 
ings in the chest. The extremities showed 
marked clubbing, A chest roentgenogram 
showed a homogeneous density within the circle 
of the right first rib. The inferior portion of the 
fourth rib showed destructive change. The 
impression was that of a bronchogenic carci- 
noma. The long bones showed minimal periosteal 
new bone formation involving the radii, tibiae, 
fibulae and left ulna. Bronchoscopy was nega- 
tive. 

A pneumonectomy was performed and resec- 
tion of portions of the right third, fourth and 
fifth ribs were done. The pathological diagnosis 
was pleomorphic carcinoma of the right upper 
lobe. The patient received roentgen therapy 
postoperatively. A total of 2,400 r, measured in 
air, was given to the right chest posteriorly. 
The patient was then discharged. 

Case viii (Fig. 13 and 14). J. P., male, aged 
fifty-four, came to the clinic complaining of 
pain in the chest and legs of nine months’ du- 
ration. The symptoms first started with a stab- 
bing pain in the left chest which radiated both 
anteriorly and posteriorly. This gradually in- 
creased in intensity. Appetite was poor. There 
was a sensation of pressure in the chest. The 
pain then began to radiate down the left arm, 
and the left hand swelled. The finger nails be- 
came curved. The left knee and ankle were 
very painful and then both left extremities 
were weak. About a month before admission the 
right hand showed changes similar to the left. 
There was a 40 pound weight loss. Examination 
showed the patient to be chronically ill. The 
teeth were dirty and carious. Gingivitis was 
present. The lungs were clear. The breath 
sounds in the left paravertebral between the 
fourth and sixth dorsal vertebrae. The spine 
was tender between the first and fourth dorsal 
vertebrae. The sounds were distant. No mur- 
murs heard. Bilateral inguinal hernias were 
present. The extremities showed marked club- 
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bing of the fingers and toes, with involvement of 
the hands and feet. A chest roentgenogram re- 
vealed increased markings suggesting bronchi- 
ectasis with pulmonary emphysema. A curvi- 
linear calcium line was seen in relation to the 
left hilum. A second chest roentgenogram made 
three days later was interpreted as an air-filled 
cavity adjacent to the left hilum with a calci- 
fied shell — probably a bronchogenic cyst. Roent- 
genograms of the upper extremities showed 
typical changes of periosteal bone proliferation. 
Barium enema and gastrointestinal series were 
reported as negative. 

The patient was seen by an ear, nose and 
throat consultant who found fixation of the 
left vocal cord. Bronchoscopic examination 
showed edema of the main bronchi. There was 
no evidence of a tumor. Urological findings 
were normal. During the latter part of his stay, 
the patient developed a left upper lobe pneu- 
monia which responded to chemotherapy. Be- 
cause of persistent chest pain, a course of deep 
roentgen therapy was tried; 1,600 r, measured 
in air, was given to two portals without effect. 
He was discharged but failed to return for 



Fig. 13. Case viii. There is bilateral pulmonary 
emphysema. The markings are increased, suggest- 
ing bronchiectasis. A curvilinear calcium line is 
seen adjacent to the left hilum. It was interpreted 
as a bronchogenic cyst. 



s 


Fig. 14. Case viii. The periosteal proliferation 
involves mainly the metacarpals. 

follow-up. The case remained undiagnosed but 
was thought to be a bronchogenic cyst. 

Case ix. J. H., male, aged fifty-one, was 
first seen in the clinic in 1933, complaining of 
weakness and swelling of the ankles and poor 
appetite. He had these symptoms since 1929, 
for which he had been admitted to another 
hospital. His case was diagnosed as Addison’s 
disease and chronic pulmonary tuberculosis. 
He improved and was asymptomatic until 1933, 
when his symptoms returned. The weakness 
was associated with a weight loss of 20 pounds, 
and stiffness of the knees and ankles. There was 
moderate dyspnea on exertion. The fingers had 
always been clubbed. While being observed in 
the Out-Patient Department, a lump was noted 
in tire left breast. He went to a city hospital and 
a radical mastectomy was performed. No report 
was received from this institution as to their 
findings. 

On physical examination, die patient pre- 
sented marked emphysema of the chest. There 
were a few rales at the left base. The left 
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breast was absent. There were no murmurs. The 
extremities showed clubbing of the fingers and 
toes. The ankles were very large. The ankle 
joints were stiff. 

Roentgenograms of the chest revealed old, 
bilateral, apical scarring. There was no evidence 
of scarring. Bronchography showed a small area 
of bronchiectasis in the posterior left lung field. 
The roentgenograms of the long bones showed 
generalized, periosteal proliferation indicating 
the presence of hypertrophic, pulmonary osteo- 
arthropathy. 

The patient was discharged to be followed in 
the Pulmonary Clinic. He showed no improve- 
ment over several years and was lost sight of. 
It was later reported that he died in April, 1940. 

Case x (Fig. and 16). V. G., male, aged 
sixty-eight, was referred to the Out-Patient 



Fig. 15. Case x. There is generalized enlargement of 
the heart with congestiv'e changes. The lung pa- 
renchyma is clear. 


Department by his local physician because of 
a markedly enlarged spleen and shortness of 
breath. Five years before admission, the patient 
had an attack of pneumonia, for which he was 
hospitalized at another institution. His blood 
count at that time showed the usual leukocy- 
tosis, but there was no evidence of abnormal 
cells. In 1941 he again entered another hospital 
where he was again treated for a pneumonia and 
hypertensive heart disease. Blood counts were 
consistent with the usual changes in a pulmo- 
nary- infection. It was about this time that he 


first noted a mass in the upper left quadrant. He 
was first seen in the Out-Patient Department of 
the New York Hospital in January, 1942, com- 
plaining of dyspnea, weakness, palpitation and 
edema. The liver and spleen were found to be 
enlarged. The blood count was that of a chronic 
myelogenous leukemia. The total white blood 
count was 100,000. Differential showed 5 
cent lymphocytes, i per cent monocytes, 4 
per cent eosinophiles, 4 per cent basophiles, 9 
per cent mature polymorphonuclears, 35 per 
cent band forms, 16 per cent metamyelocytes, 
II per cent myelocytes, 12 per cent promyelo- 
cytes, 5 per cent myeloblasts. Hemoglobin 52 
per cent. Red blood cell count was 3.75 million. 
Kline test was negative. Urine showed a 3 plus 
albumin. Smears for malaria were negative. 

The physical examination showed marked 
generalized wasting. Hard, shotty nodes were 
present in the axillary, inguinal and posterior 
cervical regions. The heart was enlarged and 
systolic, apical murmurs could be heard. The 
spleen was tremendously enlarged and reached 
well into the pelvis. The liver was palpable 4 
fingerbreadths below the right costal margin. 

A chest roentgenogram was reported as 
marked, generalized cardiac enlargement with 
congestive changes. A film of the right femur 
showed a thickening of the periosteum due to 
chronic pulmonary osteoarthropathy. 



Fig. 16. Case x. The entire periosteum is 
thickened. 
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The patient was given three series of deep 
roentgen therapy over the spleen, resulting in 
a considerable reduction in the size of the spleen. 
He improved after each course, but the symp- 
toms recurred. He ran a gradually retrogressive 
course but eventually did not return to the 
clinic. 

Case xi (Fig. 17 and 18). W. D., male, aged 
forty-nine, entered the hospital because of 
diarrhea and cramps of six months’ duration. 
His first symptoms had occurred six months 
before admission with an attack of diarrhea, 
cramps and malaise lasting about three days. 
There were four to five loose stools daily. Sev- 
eral months later the same symptoms recurred 
and had been present ever since with copious, 
watery, foul stools which were brown in color. 
There was a 50 pound weight loss. A month 
before admission, swelling of the ankles oc- 
curred, associated with extreme weakness. 

Physically, the patient showed considerable 
emaciation. His blood pressure was 100/74. 
There was arteriosclerosis and the fingers and 




Fig. 17. Case xi. The small intestinal pattern follow- 
ing a barium meal is definitely abnormal. It shows 
clumping and dilatation and a loss of the feathery 
appear.ance indicating the so-called dietary de- 
ficiency pattern. 


Fig. 18. Case xi. The periosteal proliferation is best 
seen involving the fibula. 

toes were clubbed and cyanosis of the nail beds 
was present. 

A roentgenogram of the chest at the time of 
admission was reported as negative. Roentgeno- 
grams of the extremities showed slight demin- 
eralization of the femora and humeri. There was 
no periosteal proliferation at this time. Barium 
enema was negative. A gastrointestinal series 
showed a normal esophagus, stomach and duo- 
denum. The small intestinal pattern was defi- 
nitely abnormal. It showed the clumping, 
dilatation and loss of valvulae conniventes, 
described as the dietary deficiency pattern. 
After a month of intensive therapy consisting of 
a high caloric, low fat diet with folic acid, 
heavy doses of vitamin A and D and calcium 
lactate, the patient showed clinical improve- 
ment. Re-examination of the small intestine 
showed an improved pattern. However, roent- 
genograms of the extremities revealed extensive 
hypertrophic osteoarthropathy of the femora, 
tibiae and fibulae with demineralization. The 
upper extremities and feet showed similar 
changes. The chest roentgenogram was still 
reported as negative. About six weeks later, 
re-study of the extremities presented evidence 
of periosteal proliferation involving the femora, 
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tibiae and fibulae. Improvement had occurred 
in the other bones and these were reported as 
normal. This corresponded to the clinical im- 
provement of the patient, although a small 
intestinal study still showed some abnormality 
of the intestines. 

Stool cultures were consistently reported as 
negative throughout the entire illness. The blood 
count showed no abnormality except for a 
moderate anemia. Gastric analysis showed no 
free hydrochloric acid. 

The patient was discharged in an improved 
condition with a diagnosis of non-tropical 
sprue. He is still being followed in the clinic and 
apparently further improvement is gradually 
occurring. 

DISCUSSION 

The presence of joint symptoms in pre- 
viously healthy individuals should be 
carefully evaluated in order to determine 
the possibility of a co-existing underlying 
pathological condition. In 8 of these cases an 
associated disease was present which first 
manifested itself by painful or swollen 
joints. Roentgenographic examination of 
the joints led to the discovery of periosteal 
new bone formation with subsequent inves- 
tigation establishing the proper diagnosis.. 
Six of these cases were definitely proved 
cancers of the lungs, the most common 
being bronchogenic carcinoma. In 2 other 
cases, the diagnosis was almost certainly a 
lung malignancy but positive pathological 
proof could not be obtained. Case viii 
was undiagnosed, but the roentgenogram 
showed pulmonary abnormality. In only 2 
of our series was the primary disease 
outside of the respiratory tract. One of 
these was a chronic myelogenous leukemia 
with generalized adenopathy. It is quite 
possible that the mediastinal nodes could 
have been invoh'^ed. The other was a case of 
non-tropical sprue. In practically all the 
cases of this series, an improvement in the 
primary disease was associated with an im- 
provement in the symptomatology sec- 
ondar)" to the hypertropuic pulmonary os- 
teoarthropathy. 

SUMMARY AND CONCLUSION 

T. Symptoms of joint pain and swelling 


simulating arthritis may be due to hyper- 
trophic pulmonary osteoarthrophy. 

2. Roentgenologic demonstrations of peri- 
osteal new bone formation should lead to 
further investigation of the underlying pri- 
mary disease. 

3. The most common site of the primary 
disease is within the pulmonary tract, al- 
though other systems may be involved. The 
most common condition is malignant 
growth of the lung. 

4. The etiology of hypertrophic pul- 
monary osteoarthropathy has not as yet 
been definitely determined. 

Department of Radiology 
New York Hospital 
525 East 68th St. 

New York 21, N. Y. 
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SCLEROSIS OF BONES IN GAUCHER’S DISEASE* 

By FRANK WINDHOLZ, M.D., mJ SIDNEY E. FOSTER, M.D. 

SAN FRANCISCO, CALIFORNIA 


B one changes in Gaucher’s disease are 
generally considered as destructive 
lesions. Their progress is slow. Their roent- 
genological appearance is characterized by 
mottling and rarefaction of bone structures 
and expansion and deformity of the bones 
involved. The cortex of long bones may be- 
come thinner- because of erosion of the inner 
layers induced by proliferating Gaucher 
cells. Absoi'ption from the inside and accre- 
tion on the outside produce the character- 
istic club-shaped or fusiform widening 
“Erlenmeyer flask” deformity of the shaft 
of the femur. Further abnormalities are 
changes of shape and structure of the head 
of the femur with softening of the neck, 


collapse of vertebral bodies with gibbus, 
pathological fractures, and others. 

While roentgen signs of these abnormali- 
ties and their patho-anatomical fundamen- 
tals have often been discussed, very little 
attention has been directed toward prolifer- 
ative bone changes. Although several in- 
vestigators maintain that mottled areas of 
bone erosions may alternate with conden- 
sation,’ and bone destruction may 
be intermingled with areas of sclerosis, 
on the whole, pathological ossification has 
not been considered as an integral feature 
of osseous manifestations of the disease. 

We had the opportunity to study bone 
changes in 2 cases of Gaucher’s disease and 


Fig. I. The patient (No. 31799) was a male, aged fifty-two, with Gaucher’s splenomegaly. Roentgenograms 
s low e ormitj of the head of the left femur wdth translucent areas surrounded by densities. Bone cylinder 
in medullary cavity seen below trochanters. 

• From the Department of Radiology. Stanford Unlvcrsit)- School of Medicine, San Francisco, California. 
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found that in both more or less marked new 
formation of bone tissue was recognizable. 
A third case that came to our attention also 
showed similar findings. 

Our first patient was under observation 
for twenty- four years. The first beginnings 
of bone changes were hypertrophic fringes 
around the left acetabulum and faint mot- 
tlings of the structure of the head with signs 
of condensation. The case was interpreted 
during the first seven years as being a low 
grade infectious arthritis with regenerative 
bone changes. Later bone tissue was laid 
down in the intertrochanteric area, and 
finally a hollow bone cylinder developed 
inside the medullary cavity, running paral- 
lel to the cortex from the trochanters to 
the middle of the shaft of the femur, occu- 
pying the peripheral portions of the marrow 
(Fig. i). In the distal portions of the femur 
diffuse bone formation prevailed inter- 
mingled with faint translucent areas (Fig. 
2), The case was verified at a laparotomy 
made for removal of gallstones. 

Similar “bone cylinders” were seen in 
the marrow cavity of both femora in an- 
other instance of the disease occurring in a 
young soldier. The roentgenograms of this 
case were presented at the San Francisco 



Fig. 1. Same patient as in Figure i, showing diffuse 
bone formation in medullary cavity of the lower 
left femur. 



Fig. 3. The patient (No. 239849) was an Indian boy, 
aged two, with splenomegaly. normal appearing 
left femur in Gaucher’s disease. B, same femur 
eight months after splenectomy revealing thicken- 
ing of the cortex with signs of faint diffuse bone 
formation in the medullary cavity. 

X-Ray Study Club in 1944. They revealed 
fusiform expansion of the distal half of both 
femora. Bands of ossification were seen 
running parallel to the cortex in the medul- 
lary space. They had the width of approxi- 
mately 5 mm. on each side and were sepa- 
rated from the inner aspects of the cortex 
by a space, measuring approximately i or 
2 mm. They extended almost the length of 
the femur. The disease was verified histo- 
pathologically after splenectomy. Further 
data on this patient are not at hand. 

In our second case, the disease was ob- 
served in two year old Indian boy. The 
first roentgen survey showed a normal skel- 
eton. Both femora revealed no abnormal 
findings (Fig. 3J). Eight months later, 
however, following surgical removal of the 


248 


Frank Windholz and Sidney E. Foster 


August, 1948 



Fig. 4, A and B. The patient (No. 239549) was a 
female, aged fifty-six. Roentgenograms show path- 
ological fracture of the neck of the left femur with 
numerous translucencies about the fracture and in 
the intertrochanteric area. Absence of bone sclero- 
sis makes Gaucher’s disease unlikely, despite 
Erlenmeyer flask deformity of shaft of femur. Au- 
topsy di.agnosis: hemocytoblastic myeloma. 

enlarged spleen, thickening of the cortex 
of the right femur and signs of faint path- 
ological ossifications were exhibited in dis- 
tal portions of the marrow cavity (Fig. 
35). We explained this remarkable event 
by assuming that proliferations of Gau- 
cher’s structures were already present in the 
marrow prior to splenectomy. At that time 
they produced no roentgen signs. Appear- 
ance of ossifications eight months after 
removal of the spleen indicated that in the 
meantime the Gaucher proliferations had 


undergone retrogressive changes which 
were associated with bone formation. 

The process of osteogenesis in Gaucher’s 
disease was first described by Pick. He 
found that the argentophile reticulum pro- 
duced by cells of reticulo-endothelial hy- 
perplasias becomes transformed into col- 
lagenous structures, while the specific cells 
themselves gradually disappear. They are 
replaced by dense, sclerotic connective 
tissue. Bone formation takes place as a 
direct metaplasia of connective fibers and 
not by osteoblastic activity. Consequently 
newly formed bone spicules are not the 
products of the osteogenic mesenchyma. 
Similar observations were made by us^^ in 
leukemic forms of reticulo-endothelioses 
(monocytic leukemia). 

It seems that ossifications in the bone 
marrow in cases of Gaucher’s disease are 
not incidental findings. They are tissue 
products of reticulo-endothelial prolifera- 
tions developing as direct osseous meta- 
plasias of reticular and collagenous fibers; 
These in turn are contributed by the retic- 
ular cells themselves, mainly as replace- 
ments of degenerating and aged cells. 

Despite the fact that no attention has 
been paid until now to sclerotic changes in 
Gaucher’s disease, sclerosis of bones is 
recognizable on roentgenograms illustrat- 
ing several articles (ref. 4, Fig. 3 and 8), 
(ref. 5, Fig. 5), (ref. 6, Fig. i), (ref. 9, Fig. 
6), (ref. 10, Fig. 4), and others. It is con- 
ceivable that no signs of pathological bone 
formation will be exhibited in early skeletal 
manifestations of Gaucher’s disease. In 
such cases probably only the absorptive 
or destructive phases of bone changes are 
manifest, and the productive phase is held 
in abeyance. The late appearance of bone 
formation in spongy structures adjacent 
to bone erosions may be misinterpreted as 
signs of reactions of osseous regenerations 
in the vicinity of inflammatory lesions. 
This is probably the reason why the simi- 
larity of bones in Gaucher’s disease to 
those of osteomyelitis and chronic tuber- 
culosis is not infrequently recorded.® 
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In our second case pathological ossifica- 
tion in the bone marrow became visible in 
a child as soon as eight months after sple- 
nectomy. In connection with the above con- 
siderations we have to assume that removal 
of the spleen influenced the vitality of 
Gaucher cells in the bone marrow. It 
probably caused retrogressive changes 
which were associated with development of 
fibrous structures. These in turn formed the 
ossifications seen on the roentgenograms. 
Although splenectomy is no “cure” in 
Gaucher’s disease, the consensus is that 
removal of the spleen usually improves the 
clinical condition of the patient. This is due 
not only to physical factors but also to 
immediate improvement of blood forma- 
tion, sudden increase of platelets in the 
peripheral blood, decrease of bleeding time, 
and so forth, as was observed in our case also. 

Recently we had the opportunity to see 
the Erlenmeyer flask deformity in the 
middle and distal portions of the right 
femur in the case of a woman, aged fifty- 
six. We considered this sign to be indicative 
of Gaucher’s disease. The patient had been 
suffering for several months from a path- 
ological fracture of the neck of the femur. 
The bone structure was mottled in the 
surroundings of the fracture and also in 
the head and in the intertrochanteric areas. 
No signs of bone formation were exhibited 
however, in structures adjoining the mot- 
tled areas of the femur or in the marrow 
cavity of the expanded shaft during the 
one and one-half years of observation. 
Autopsy revealed that bone changes were 
caused not by Gaucher’s disease but by the 
rare disorder of hemocytoblastic myeloma 

(Fig. 

Absence of ossification in this case, in 
which all other roentgen signs were char- 
acteristic of Gaucher’s disease corroborates 
our belief that ossifications in the medullary 
cavity and in spongy structures are integral 
findings in advanced cases of this disorder. 

SUMMARY 

Attention is called to the frequent pres- 


ence of roentgenological signs of bone for- 
mation in the medullary cavity in cases of 
Gaucher’s disease. The new formation of 
osseous tissue is not excessive and is similar 
in appearance to regenerative ossification 
in the surroundings of inflammatory le- 
sions. They occur, however, not only in 
bone structures adjoining absorptive 
changes but also in such parts of the medul- 
lary cavity in which no roentgenological 
signs of bone destruction are exhibited. In 
two of our observations bone cylinders were 
present and occupied the peripheral por- 
tions of the medullary cavity in the proxi- 
mal two-thirds of the femur. 

Bone tissue is laid down in such cases in 
intercellular fibrous structures of Gaucher 
proliferations as a product of direct meta- 
plasia of collagenous fibers. Such fibers 
are in abundance in late stages of the dis- 
ease. Consequently, the presence of ossifi- 
cations in the medullary cavity or in spongy 
areas indicates localized or general ageing 
of the pathological tissues. In early mani- 
festations no appreciable amount of fibers 
is formed. Therefore, pathological osteo- 
genesis may be absent. 

Roentgen signs of pathological ossifica- 
tion in Gaucher’s disease may be of diag- 
nostic significance. This occurs if newly 
formed bone tissue is laid down in areas 
situated about absorptive lesions and in- 
volves simultaneously more remote areas 
of the medullary cavity in which no de- 
structive changes are evident. 

2351 Clay St. 

San Francisco 15, Calif. 
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OICKLE cell anemia can be classified 
^ among the chronic hemolytic anemias. 
It is a hereditary disease first described by 
Herrick^ in 1910 and exclusively limited to 
persons of Negro ancestry. It is important 
to distinguish between individuals suffer- 
ing from “sickle cell anemia” and those 
just bearing the “sickle trait.” The latter 
is a dominant asymptomatic finding in 
about 5 to 10 per cent of American or West 
African Negroes. Person afflicted with 
sickle cell anemia usually do not live be- 
yond the age of thirty. They die in early life 
from intercurrent infection, vascular throm- 
bosis or uremia, thus limiting the propaga- 
tion of the disease. 

CLINICAL PICTURE 

Sickle cell anemia is characterized by at- 
tacks of excessive blood destruction result- 
ing in anemia, pallor, icterus, weakness, 
shortness of breath, joint and abdominal 
pains, splenomegaly, hepatomegaly, chronic 
leg ulcers, and gallstones. Between attacks 
there may be few or no symptoms. The in- 
creased demand upon the hematopoietic 
system results in increased medullary ac- 
tivity. This hyperactivity of the bone mar- 
row produces the characteristic roentgeno- 
graphic skeletal changes. 

ROENTGEN FINDINGS 

Few papers have appeared dealing with 
the roentgen findings occurring in sickle 
cell anemia since the excellent review by 
Caffey’- in 1937. He pointed out that the 
appearance time of the first detectable 
roentgen changes following the clinical 


appearance of the disease varies consider- 
ably. In 1941 Danford, Marr and Elsey,^ 
described a case of sickle cell anemia in an 
eight month old Negro infant who already 
presented roentgen evidence of bone 
changes. The lesions were stated to have 
disappeared after repeated blood transfu- 
sions and generally improved health of the 
infant. 

CASE REPORT 

The patient is a female, married, aged forty- 
three, referred by Dr. Barrett to the Salt Lake 
County General Hospital with the diagnosis 
of “sickle cell anemia.” 

Past History. She stated that she had had 
joint pains in her arms and legs throughout her 
life. Splenomegaly was observed when she was 
three years old and has been present off and on 
ever since. Her teeth did not erupt until she 
was nine years old and when they finally ap- 
peared they were crooked, malformed and had 
to be extracted. A plastic repair was done on 
the gums. During the past ten years she has 
been suffering from chronic recurrent leg ulcers, 
increasing deafness and monthly episodes of 
epistaxis independent of the menstrual cycle. 
There is a history of irregular menstruation 
with no real cycles. The bleeding lasts from one 
to three weeks and is quite profuse without 
dysmenorrhea. There has never been any 
purpura. Attacks of generalized abdominal 
pain have occurred since the age of sixteen. 

She has never been pregnant though no 
contraceptives have ever been used. In 1943, 
a bilateral salpingectomy (endosalpingitis), re- 
moval of ovarian cyst, uterine suspension and 
appendectomy were performed at another hos- 
pital. 

Rheumatic heart disease was diagnosed at 
the age of nine and digitalis taken intermit- 


♦ From the Department of Radiology, University of Utah School of Medicine, Salt Lake County General Hospital, Salt Lake City, 
Utah. 
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tently since then. During the past few years she 
has developed mild pitting edema of ankles. 
\YeaknesSj tiredness and anorexia have been 
prominent as long as she can remember. In spite 
of this she has been doing housework and work- 
ing as a sales clerk. Several years ago she was 
told that she was suffering from an anemia 
“which probably came from her Negro grand- 
father.” 

Family History. Her father is half Indian and 
half white. He died of “dropsy” at the age of 
forty-five. Her mother is half Mexican and 
half Negro, aged seventy and well. Five siblings 
are living and well. There are no other known 
cases of sickle cell anemia in the family. 
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80. A rough systolic murmur is heard over the 
apex. 

Abdomen: There is an old, well healed mid- 
line incisional scar. The liver can be palpated 
4 cm. below the costal margin. Rectopelvic 
findings suggest uterine myomas. 

Extremities: There is shallow, clean granu- 
lating ulcer measuring 4 by 5 cm. on the medial 
aspect of the lower right leg and evidence of old 
scars on the left leg. 

Laboratory Data (see Table i). 

Blood smear: Anisocytosis, poikilocytosis and 
basophilic stippling i to 3 plus. Hypochroma- 
sia — I plus. Twenty to 31 nucleated red cells. 
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LABORATORY DATA 



Normal 

1 

October 21, 
1946 

November 7, 
1946 

Leukocyte count 

5-10,000 

15,000 

23 ,000 

Juveniles 

3-5% 

1% 

10% 

Polymorphonuclears 

54-62% 

57% 

62% 

Eosinophiles 

1-3% 

4% 

4% 

Lymphocytes 

25-33% 

28% 

18% 

Monocytes 

3-7% 

10% 

6% 

Red blood cell count 

4.2-5 .4 million 

3.4 million 

2.09 million 

Hemoglobin 

12-16 gm. 

8 gm. 

5 gm- 

Hematocrit 

34-47 

23 

15 

Mean corpuscular volume 

82-92 

67 

71 

Mean corpuscular hemoglobin 

27.31 

22 

24 

Mean corpuscular hemoglobin concentration 

32-36 

34 

33 

Reticulocytes 

0.5-2% 

15% 

13% 

Icteric index 

4-6 

30 

75 

Erythrocyte sedimentation rate 

0-15 

3 

67 uncorrected 

Bleeding time 

1-5 min. 

2 min. 

I min. 

Clotting time 

2-5 min. 

3 min. 


Clot. retr. 

2-3 hr. 

I hr. 

I hr. 

B.U.N. 

8-15 mg. per 100 cc. 

21 

23 

Calcium 

9-1 1 mg. per 100 cc. 

II. 4 


Phosphorus 

3-4 mg. per 100 cc. 

4.2 


Kahn test 


Negative 


Fragility test 

.30-. 36% NaCl 

.18% NaCl 



Physical ExaminatioJt. The patient is a 
slender, chronically ill looking woman who 
bears many negroid facial features. The physi- 
cal examination is not remarkable except for 
the following; There is bilateral middle ear 
deafness. The dmms are normal. 

Heart: The point of maximal impulse is 12 
cm. from the mid-sternal line in the fifth left 
intercostal space. The right heart border is 3 
cm. from the midsternal line in the fifth inter- 
costal space. Ihe rhytlim is regular, the rate 


Fresh preparation shows 95 per cent sickling. 
Van den Bergh test; 

One minute (direct 1.08 mg.) 

(normal 0-.25 mg.) 

Thirty minutes (total 1.22 mg.) 

(normal to 1.2 mg.) 

Stool: 9,000 Ehrlich units urobilinogen. 
Guaiac test negative. 

Gastric analysis: No free acid after hista- 
mine. Urine urobilinogen normal. 
Electrocardiogram. Normal. 
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Roe}2tge?i Findhigs. 

Posteroanterior roentgenogram of the chest: 
The lung fields are clear. The transverse diam- 
eter of the cardiac silhouette is at the upper 
limits of normal. There is a calcific plaque in the 
knob of the aorta. 

Skull roentgenograms (anteroposterior, lat- 
eral (Fig. i) and basal views) : The findings here 
are very unusual in that the bones of the vault 
are extremely thick. It is impossible to delineate 
the tables because of the increased density of 
the calvarium. The frontal sinuses are large 
and well aerated. The mastoids in contradis- 
tinction show an almost complete lack of 
pneumatizatlon. There is an irregular defect 
in the left parietal bone measuring 1.5 by a cm. 
This has a sclerotic margin. 



Fig. I. Skull (lateral view). There is absence of de- 
lineation of the tables. The bones are dense and 
and sclerotic. The mastoids have failed to pneu- 
matize. 

Posteroanterior roentgenogram of both hands: 
There is almost complete lo.ss of the trabecular 
pattern of the shafts of the metacarpals and 
phalanges. The cortex is markedly thickened. 
The second phalanx of the middle finger and the 
fifth metacarpal bone of the right hand show 
cyst-like areas within the medullary cavity 
with expansion of the shafts. 

Extremities (Fig. 2, and 3): Both fibulae and 
ulnar bones show cortical thickening. In some 
areas there is widening and increased trabecu- 
lation of the medullary cavity with concomitant 
thinning of the adjacent cortex. There is marked 
variation in density suggesting cyst formation. 
The upper third of the left tibia shows marked 
overgrowth of the cortical bone so that it en- 
croaches upon the medullary cavity. 


Roentgenogram of right upper quadrant 
(Fig. 4). There are numerous facetted and 
laminated calculi outlining the gallbladder. 
There is a solitary stone at the level of the 
first lumbar intervertebral disc which may be 
in the cystic duct. 

DISCUSSION 

This case shows many of the typical 
features of sickle cell anemia. There is a 



Fig. 1 . Lower extremity (lateral view). There is 
localized thickening of the cortex of the upper 
third of the shaft of the tibia. This appears to 
encroach upon the medullary cavity. 

history of splenomegaly intermittently for 
forty years. The liver is at present enlarged. 
Rheumatic heart disease was diagnosed at 
one time because of the migrating joint 
pains, the abdominal pains, the heart mur- 
mur and the leukocytosis. This is a frequent 
diagnostic error. Many of these cases are 
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also mistakenly diagnosed as acute abdomi- 
nal emergencies and operated |on. The diag- 
nosis can be made by examining a wet blood 
smear preparation for evidence of sickling. 
When dealing with the “sickle trait,” sick- 
ling may not appear for six to twenty-four 
hours, whereas in sickle cell anemia it shows 
up in thirty minutes to a few hours. 

Chronic leg ulcers, gallstones and epis- 
taxis as seen here are frequent in persons 



on the hematopoietic reservoir. That is why 
they are probably rarely described in 
young children. Most authors agree that 
the skull changes are similar to but less 
pronounced than those observed in eryth- 
roblastic anemia. They usually find 
widening of the tables of the vault associ- 
ated with vertical striations. Thickening of 
the diploe results with loss of definition of 
the outer table. 

Changes in the long bones seem to be 
less frequent. Usually the cortex is thick- 
ened as opposed to thalassemia in which 
it is thinned. Osteosclerosis and new bone 
formation within the medullary cavity 



Fig. 4. Right upper quadrant. There are numerous 
facetted and laminated calculi outlining the gall- 
bladder. 


Fig. 3. Forearm (lateral view). There is irregular 1 a • 1 • • 

thickening of the cortex. The architectural pat- have been reported. At times tills IS associ- 
tern shows some increase in trabeculation. ated with scattered translucent areas. 

The combined cortical thinning and 
suffering from sickle cell anemia as well as thickening such as seen in the case reported 
other chronic hemolytic anemias. here have not been noted in other cases. 

The bone changes that develop appar- The involvement of the whole calvarium in- 
cntly depend on the degree of strain placed eluding the mastoids by an osteosclerotic 
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process rather than the “hair on end” 
striations is unusual. Previous publications 
do not mention the increased reticulation 
in the flat and short bones nor the cystic 
areas noted in the tubular bones of the 
hand such as are present in this case. 

SUMMARY 

A case of long standing sickle cell anemia 
is described, showing unusual roentgen 
changes in the skull, tubular and flat bones. 

H. H. Lerner, M. D. 

School of Medicine 
University of Utah 
Salt Lake City i, Utah 
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DIVERTICULOSIS OF THE GALLBLADDER 

CASE REPORT 

By MAJOR ALFRED J. ACKERMAN, M.C. 

Brooke General Hospital, Brooke Army Medical Center 

FORT SAM HOUSTON, TEXAS 

S INCE Barsony’s original report of a bundles of the vesical wall and often were 
single diverticulum of the gallbladder, the seat of small stones, 
confirmed by operation, similar cases have Halpert concurred with Aschoff that di- 
been sporadically recorded in the literature verticula were more common in the pres- 
by other writers. The roentgenologic fea- ence of gallbladder disease, but was em- 
tures of these diverticula have also been de- phatic in drawing a distinction between 
scribed by Vastine, Paillard and Paillard, these structures and “true Luschka’s 
and by Hartmann. Diverticulosis of the ducts,” which he defined as aberrant bile 
gallbladder seems to escape roentgenologic ducts in no way related to diverticula. This 
detection completely and, according to author preferred to designate the latter as 
Weisel and Walters, is almost exclusively “Rokitansky-Aschoff sinuses,” and stated 
recognized at operation or on pathological that their development depended: (i) on the 
examination. relative strength and development of in- 

Recently we had the opportunity to ob- dividual muscle bundles and their relation 
serve a patient with cholelithiasis associat- to each other; (a) on the number and size 
ed with diverticulosis of the viscus, dem- of the blood vessels passing through the 
onstrated by cholecystography. It may intermuscular spaces and their mode of 
therefore be justified to report this case and penetration; and (3) on the state of contrac- 
to present a brief discussion of the subject, tion of the gallbladder and any condition. 
The problem of pathogenesis of gall- especially pathologic, which influenced its 
bladder diverticula, and, more particularly, contractibility. 

their relation to other diseases of the gall- Experimental studies by Higgins, and 
bladder has been the subject of extensive Higgins and Mann, disclosed that, in guinea 
clinical and pathological studies. Rokitan- pigs, contractions of the gallbladder wall 
sky, who first described hernia-like out- were rather isolated, independent and ac- 
pouchings of the gallbladder mucosa, noted companied by formation of small hernia- 
that they frequently contained small stones tions; no rhythmic peristaltic waves were 
completely separated from the lumen of the observed. In 1923 Westphal demonstrated 
viscus. Aschoff w'as convinced that diver- that neurogenic disturbances, causing a 
ticula, w'hich he confused with Luschka’s spasm of the sphincter at the terminal por- 
ducts, played an important role in the tion of the common duct simultaneously 
pathogenesis of cholecystitis and cholelithi- with strong contractions of the vesical wall, 
asis, w'ith wfiiich they are commonly associ- were capable of producing multiple diver- 
ated. He suggested that prolonged stasis ticula. Clinical observations confirmed the 
and increased intracystic pressure within a existence of a similar symptom complex in 
diseased gallbladder caused a gradual in- man; the symptoms consist of biliary colics 
crease in size of small crypts, encountered in the absence of cholecystitis or cholelithi- 
also in the w'alls of normal gallbladders, asis and are now generally attributed to 
until they penetrated through the muscu- dyskinesia of the gallbladder, particularly 
lar coat and formed “false diverticula.” when irregular contractions of the latter 
1 hese invaginations occurred usually along are demonstrated by cholecystography, 
t le path of vessels passing betw^een muscle The high incidence of diverticula in indi- 
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viduals suffering from cholecystitis or chole- 
lithiasis has been generally emphasized. 
Robertson and Ferguson reviewed this 
subject recently, and presented the results 
of their own investigation of 495 gallblad- 
ders, comprising 175 postmortem and 320 
surgical specimens. They classified diver- 
ticula into three grades, depending on the 
depth of penetration of the vesical wall. In 
the first grade the crypts extended to the 
muscular coat; in the second grade the in- 
vaginations penetrated into the intermus- 
cular lacunae, and in the third grade, the 
diverticula penetrated through the mus- 
cular wall into the underlying connective 
tissues, occasionally reaching the serosa. 
Normal gallbladders of this series contained 
few superficial diverticula. Gallbladders 
evidencing previous inflammation without 
gallstones showed diverticula classified as 
Grade 2 in approximately 70 per cent of 
the examined specimen. Occasionally these 
were partially or completely cut off from 
the lumen of the bladder and dilated into 
cysts. In some cases, typical gallstones lay 
within the closed off crypts, while in others, 
calculi could be expressed into the lumen 
through the communicating “ducts.” All 
degrees of inflammation leading to abscess 
formation, complete obliteration of the 
epithelial cells normally lining the spaces, 
and even rupture into the periotoneal cav- 
ity or the liver, were also observed. There 
was no definite indication that gallstones 
contributed significantly to the frequency 
or number of demonstrable diverticula. 

Robertson and Ferguson were in agree- 
ment with previous writers, who saw a 
similarity between diverticula of the gall- 
bladder and those encountered in the in- 
testinal tract and in the urinary bladder. 
The fact that diverticula of the gallbladder 
were more frequent and numerous in the 
older age group suggested to them that in- 
vagination of the mucosa followed abnor- 
mal pressures, exerted during stages of ab- 
normal contractions or relaxations of the 
underlying muscle bundles of a constitu- 
tionally “weak” viscus. They, too, empha- 


sized the significance of neurogenic dys- 
functional states of the extrahepatic biliary 
system in the pathogenesis of diverticula, 
though they did not deny the possible sig- 
nificance of stones and chronic inflamma- 
tion as an additional etiologic factor. 



Fig. I. Small sessile densities along the lateral wall 
of the gallbladder. 





Fig. a. The diverticula are clearly demonstrated 
after ingestion of fatty meal. 

chiefly due to obstruction and increased 
intracystic pressure. 

CASE REPORT 

A middle aged, white female complained for 
several years of pain in the epigastrium, ag- 
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’^iG. 3, Non-opaque stone near the neck of the 
gallbladder. 

gravated by food containing fat. The symptoms 
were not severe and were usually relieved by an 
adequate diet. There was no history of colic 
or jaundice. The stools were not discolored. The 
patient was not hospitalized, but a routine 
roentgen examination of the gallbladder was 
made as a part of a medical examination. 

The cholecystograms revealed a well visual- 
ized gallbladder, of normal size and in normal 
position. There were numerous diverticula aris- 
ing from the walls of the gallbladder, which 
protruded beyond the outline of the viscus. 
Short “ducts” connected the diverticula with 
the bladder wall. One non-opaque stone was 
present within the lumen of the gallbladder. 
There was good contraction of the organ and 
concentration of the dye after fatty meal. A 
diagnosis of cholelithiasis and diverticulosis was 
made and cholecystectomy was advised. 

COMMENT 

Although, pathologically, diverticulosis 
has been shown to occur frequently in 
diseased gallbladders, it is seldom demon- 
strated roentgenologically. This is not sur- 
prising if one considers that the small 
ducts, through which diverticula communi- 
cate with the lumen of the bladder, are 
often occluded, preventing the dye from 
entering the diverticula. Small stones 


within the diverticula may also prevent an 
adequate visualization, even if the gall- 
bladder itself should be demonstrated. 
These stones, when opaque, may be er- 
roneously interpreted, because they appear 
to lie outside the visualized organ and do 
not seem to be related to it. 

The roentgenologic characteristics of 
diverticula are essentially similar to those 
in the intestinal tract or the urinary blad- 
der. The size of these structures in our case 
was comparable with diverticula frequently 
seen in the colon. 

It appears rather obvious that diver- 
ticulosis of the gallbladder can be dem- 
onstrated roentgenologically when the 
conditions for visualization of mucosal in- 
vaginations are favorable, i.e., when the 
communicating ducts are patent and there 
are no stones within the diverticula. An in- 
flammatory process of the gallbladder, ac- 
companied by edema and occlusion of the 
lumina of these “ducts,” will in most in- 
stances prevent their recognition. 

The possibility of diverticulosis should be 
considered in the presence of small, irregu- 
larly distributed opacities in the region of 
the gallbladder, particularly when the 
clinical history suggests disease of the 
biliary tract, and the distribution of these 
opacities is such that it corresponds with 
the anatomical contour of the gallbladder. 

Brooke General Hospital 
Fort Sam Houston, Texas 
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A MONITOR METER* 

By ROBERT B. TAFT, M.D., B.S., M.A. 

Professor of Radiology, Medical College of the State of South Carolina 

CHARLESTON, SOUTH CAROLINA 

T he following is a description of a small, it does not interfere with the ma- 
simple monitor meter which is per- chine being operated very close to the 
manently built into a roentgen therapy patient. There is no interference with any 
tube stand for the purpose of giving a cones. 

continuous check on tlie output, thereby Figure i shows the monitor meter 
giving the operator as indication of any mounted in a Westinghouse therapy ma- 
change in the expected output which may chine where the thimble chamber is in the 

beam, and the metal box housing the am- 
plifier and resistors is fastened at some con- 
venient point reasonably close to the cham- 
ber. 

The chamber is aluminum and of the 
thinnest walls that can be conveniently 
machined. Inside dimensions are 7/8 by 
3/8 inch. The collector electrode is a piece 
of No. 18 copper wire, which is insulated 
by an amber bushing. 

Figure 2 shows the above-mentioned 
equipment as well as the power-pack and 
Fig. I. loniz.ation chamber mounted in AVesting- milliampere meter. The milliampere meter 
house therapy tube stand. j^.^ay be mounted at any desired point on 

the control stand and the power-pack in- 
have taken place as the result of a wrong side the control stand. An electrolytic con- 
filter, wrong voltage or amperage setting, denser should not be used, 
slippage of the tube within the housing. Figure 3 shows the wiring diagram, which 
or for any other reason. is in no way unconventional except that 

The principal feature of this instrument the positive side of the system is grounded, 
is that it employs a small ionization cham- raising the amplifier tube to a negative 
ber which is placed on the edge of the potential, which enables the ionization 
eld and therefore does not cast any shadow chamber to be at ground potential, thereby 
on that portion of the field normally used simplifying the mechanical construction, 
tor therap', and causes no increased filtra- The cable connecting the amplifier to 
tion to tie earn, but most important of the power supply is two-wire microphone 
a , as t \e space which it occupies is so cable with shield and that connecting the 

1O-19, 1947. c’entific Exhibit, Fort\-eighth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 
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meter to the power-pack is ordinary twisted 
lamp cord. These cables may be any de- 
sired length. 

As fluctuations in line voltage would 
cause a variance in the reading of this 
instrument, it is essential that a regulated 
source of line voltage be used. As most 
modern therapy machines have a voltage 
stabilizer in the filament circuit, this in- 
strument may be fed from that source, the 
required wattage being so low (approxi- 
mately 9 watts) that no imbalance would 
result. If no'filament stabilizer is available, 
a small 30 watt line voltage stabilizer, such 
as built by Raytheon, is now readily avail- 
able and inexpensive. 

To anyone who has not used vacuum 
tubes of this kind, the following suggestion 
is made: Obtain several tubes, type 6F5 
and, with the meter protected by a resistor 
of about I ohm, leave the instrument in 
operation for twenty-four hours. After a 


number of tubes have been aged in this 
way, the most desirable one will be found. 

The sensitivity of the instrument is 
largely controlled by the cathode resistor 
which should be a 10 watt wire-wound re- 
sistor. It will probably be necessary to try 
several resistors before such a sensitivity 
is arrived at to enable full deflection but 
not to throw the meter off scale. 

Normally a well selected tube will give 
a base current (with no radiation on cham- 
ber) of about 0.2 milliampere. No effort is 
made to buck this out. 

The author has used this instrument 
continuously for approximately ten years 
and Dr. P. D. Hay of Florence, South Caro- 
lina has used one of similar construction for 
approximately six years, and while it is not 
intended to be a precision instrument, it 
has very definitely proved its worth. 

103 Rutledge Ave. 

Charleston, S. C. 
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A NEW POSITION FOR CHOLECYSTOGRAPHY 

By B, R. KIRKLIN, M.D. 

Section on Roentgenology, Mayo Clmic 

ROCHESTER, MINNESOTA 


1 ) OENTGENOLOGISTS are well aware 
of certain common handicaps to suc- 
cessful cholecystography and that changes 
in the roentgenographic position often will 
overcome them. One of these handicaps is 
the close proximity of the gallbladder to the 
spinal column in slender persons, which 
means that with such a patient in the usual 
roentgenographic position the shadow of 
the gallbladder is obscured by that of the 
spinal column. This can be avoided by 


we considered making it routine in all cases 
in which a normally functioning gallbladder 
without visible shadows of stones was" de- 
picted, but the idea was abandoned because 
the success of this technique is so often 
frustrated by the presence of gas in the 
bowel. 

Gas in loops of intestine overlying the 
gallbladder is perhaps the most common 
obstacle to satisfactory cholecystography. 
For many years we have administered beta- 



Fig. I. a. Posteroanterior view (patient in the prone position), showing shadow of gallbladder behind that of 
the lumbar portion of the vertebra and sacrum; b, same case, with oblique view separating the shadow of 
the gallbladder from that of the spinal column and sacrum, and depicting gallstones. 


directing the rays so obliquely that the 
shadow of the gallbladder will be projected 
laterally from that of the spinal column 
(Fig. la and b). There are also cases in 
which small gallstones are not demon- 
strable in the routine posteroanterior view, 
with the patient prone. In many instances, 
posteroanterior views with the patient 
standing will disclose the gallstones in 
layers (Fig. en, ib, 3a and 3b). This tech- 
nique is so often effective that at one time 


hypophamine (pitressin) hypodermically to 
eliminate gas whenever it has been found 
to be present in considerable quantities, 
and resort to this procedure was deemed 
necessary in 50 to 60 per cent of patients. 
Before this agent was employed, the mak- 
ing !of new roentgenograms was required 
for ^about one-fourth of the patients; 
whereas in most instances the use of this 
agent precluded any need of a second ex- 
amination. 
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Fig. 2. a. A standard posteroanterior view, with the patient in the prone position; b, same case, 
but with the patient standing: note “layering” of gallstones. 


Unfortunately, during World War II and 
shortly thereafter, the exigencies of a war- 
time economy made pitressin at first diffi- 
cult to procure and eventually unobtain- 
able, and the problem of overcoming the 
difficulties caused by intestinal gas again 
became acute. My chief technician in 
cholecystography, Mr. Franklin J. Whelan, 



recalling that changes in the position of the 
patient and the angle of roentgenography 
had solved the problem of overlapping 
shadows of spinal column and gallbladder 
and of demonstrating layered gallstones, 
began to try various roentgenographic 
positions to avoid obscuration of the gall- 
bladder by loops of gas-distended bowel. 



h 


Fig. 3. (1. Cholecystogmm made with the patient in the prone position; b, use of the vertical 
position in the same case, depicting a layer of small gallstones. 
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Fig. 4. a. Cholecystogram made with the patient in the standard position, showing a normally functioning 
gallbladder almost obscured by gis in overlying loops of bowel; b, posteroanterior view of the gallbladder 
in the same case, with the patient in the right lateral decubitus position; the gallbladder has fallen away 
from the gas-distended loops of bowel. 


Finally, he decided to employ a postero- 
anterior view with the patient in right 
lateral decubitus position. This position 
permits the gallbladder to gravitate toward 
the patient’s right side and away from 


r 



loops of bowel in that region. It has all the 
advantages of the vertical position and is 
superior to it in that the patient can more 
easily avoid the movements that blur the 
shadow of the gallbladder or gallstones, and 



•b 


Fig. 5. n. Cholecystogram made with the patient in the standard position; it is impossible to identify gall- 
stones; b, posteroanterior view in the same case, with the patient in the right lateral decubitus position, 
showing gallstones lying at the fundus of the gallbladder. 
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Fig. 6. a. Cholecystogram made with the patient in the prone position: the presence of overlying loops of 
bowel makes it impossible to identify shadows over the fundus of the gallbladder; b, posteroanterior view 
in the same case, with the patient in the right lateral decubitus position: the shadow of the gallbladder and 
stones is clearly depicted. 


it is effective in preventing interference by- 
in testinal gas (Fig. \a, 6b, "ja 

and "]b). The right lateral decubitus posi- 
tion is also superior for exhibiting the bile 


ducts, for they will fill with the contrast 
medium and will be depicted in a greater 
proportion of cases if this position is used 
(Fig. %a). Likewise, the position is more 



I'lG. 7. a. Cholecystogram made with the patient in the prone position: note shadows at the fundus of the 
gallbladder; b, posteroanterior view in the same case, with the patient in the right lateral decubitus position : 
the shadows have not moved with the gallbladder, and therefore are not caused by gallstones. 
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Fig. 10. a. Cholecystogram made with the patient in the prone position, showing a normally functioning 
gallbladder; posteroanterior view in the same case, with the patient in the right lateral decubitus position, 
showing a layer of small gallstones. 


mean to give the impression that the 
standard prone position can be discarded, 
for it is most effective in revealing tumors 
of the gallbladder, especially adenomas, 
and should be employed as a routine pro- 


cedure both before and after administration 
of the fatty meal. 

Section on Roentgenology 
Mayo Clinic 
Rochester, Minn. 
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« EDITORIALS « 


THE RADIOLOGIST CONSIDERS GEIGER COUNTERS 


1 X 7 HILE Geiger counters have been im- 
portant instruments in the hands of 
physicists for many years^ it is only with 
the increased availability of radioisotopes 
that radiologists have become interested in 
them. 

When the radiologist now attempts to 
read up on this subject and investigate ad- 
vertisements in the ’’scientific journals, he 
finds himself rather overwhelmed with the 
maze of information and technical terms 
which jhe jhas not encountered in clinical 
work. ’ I ' 

The Geiger counter is an extremely sen- 
sitive instrument for detecting and possibly 
measuring many forms of radiant energy 
and high-speed particles. The essential part 
of the system consists of an evacuated tube 
containing an anode and a cathode, the 
cathode being charged to a high negative 
potential. 

Some tubes require a potential of 800 
volts, others as much as 1,500 volts, the 
voltage for the particular tube being very 
accurately controlled, because if it is too 
low, the tube will not operate, and if it is 
too high, false impulses will be generated. 

This tube has in it a small amount of gas 
at subatmospheric pressure, wliich, how- 
ever, is not sufficiently rarefied to permit 
an electrical surge or brush discharge to 
take place between its two elements. How- 
ever, the entrance of a quantum into this 
tube produces a temporary surge from cath- 
ode to anode. In the original instrument 
this surge was measured on the electrom- 
eter but since the advent of vacuum tube 
amplifiers, this small impulse is magnified 
electrically to sufficient strength to indicate 
on a loudspeaker or an impulse counter. 

The tube is normally sensitive to roent- 


gen radiation, gamma radiation, and cos- 
mic radiation but if a thin window is placed 
in the tube to permit beta radiation and 
alpha particles to enter, it becomes sensi- 
tive to them. 

When an impulse is started in the tube, 
it must be stopped by some mechanism in 
order to make the tube susceptible to the 
next impulse. Tubes can be built with cer- 
tain gaseous characteristics making them 
self-quenching — others that do not have 
this characteristic are quenched by an ex- 
ternal condenser and resistor. 

The tube of the externally quenched type 
is a less expensive tube to build, and has an 
almost unlimited life, but it has the disad- 
vantage of not being able to take impulses 
at a rapid rate. A tube of this type, there- 
fore, will be perfectly satisfactory as a de- 
tecting instrument, as, for example, for the 
location of lost radium, and could be used 
for comparing relatively low intensities of 
gamma radiation where the radioactive 
sources could be placed at sufficient dis- 
tances to bring the intensities well within 
the handling range of the tube. However, a 
tube of this kind would not be suitable for 
the measurement of beta radiation because 
normally the disintegrations come at too 
rapid a rate to permit a tube of this kind to 
handle them, and of course the ^sources of 
beta radiation could not be moved away 
greater distances because the high absorp- 
tion taking place in air makes the law of 
inverse squares inapplicable. For the last 
mentioned purpose a self-quenching tube 
becomes necessary. 

When alpha particles and beta radiation 
are to be measured by the tube, the window 
thickness is 'of great 'importance, and of 
course a tube with a thinner window intro- 
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duces greater manufacturing complications 
and hence increases the expense of con- 
struction. Most manufacturers rate their 
tubes by the weight in milligrams per 
square centimeter of window material. 

^Vhen high intensities of radiation are 
being delivered to the tube the number of 
impulses becomes far too rapid to permit an 
observer to count them or to operate a 
mechanical counter, and for this reason, all 
of the more elaborate instruments have in- 
corporated in them what is known as a 
scaling circuit, by which a radio tube re- 
ceives one impulse and is rendered inoper- 
able by the next impulse — a number of 
tubes being connected together in this 
manner are known by the unscientific, but 
at least descriptive, term of a “flip-flop” 
circuit. A circuit of this kind unfortunately 
does not give a decimal system of numera- 
tion, but records on a system of the powers 
of two; that is, 2, 4, 8, 16, 32, 64. As a rule, 
the mechanical register is made to operate 
only on every sixty-fourth count, the inter- 
mediate numbers being shown by a neon 
pilot light properly numbered on the dial. 

Recently circuits known as the decade 
scaler have appeared on the market and if 
proved satisfactory, will greatly reduce the 
amount of figuring necessary in any par- 
ticular operation. ’ ' ■ 

Under most circumstances, the Geiger 
counter is used for the problem of compar- 
ing one intensity of radioactivity with 
another, in which case a known sample is 
placed at a convenient distance from the 
tube and impulses are counted over a 
reasonable length of time. Inasmuch as the 
base rate of count of the instrument from 
cosmic radiation or natural radioactivity is 
known, that number must be subtracted 
from the total number of counts received 
when the known sample is being tested. The 
unknown is then placed at a similar dis- 
tance from the tube and the count made 
for the same length of time, the base rate 
again subtracted and the two numbers of 
counts are compared to each other as the 
values of radioactivity in the two samples. 


By this means a counter may be said to be 
calibrated. 

Under certain circumstances a counter 
can be used as an absolute measure of radio- 
activity inasmuch as the counter gives one 
impulse for every disintegration which 
takes place in the radioactive material. 
However, it is dilficult, if not actually im- 
possible, to allow all of the disintegrations 
to influence the tube unless the radioactive 
material is actually placed within the tube. 
As it would obviously be impractical in 
most cases to place the radioactive sample 
within the tube, one must be content with 
allowing a known proportion of all the 
impulses to influence the tube. From a 
practical standpoint a small source of radio- 
active material, such as a drop of radio- 
phosphorus in solution, evaporated on a 
piece of paper, can be placed directly on the 
window of the tube so that a hemisphere of 
radiation will enter the tube (half of all the 
disintegrations which are taking place). 
As a millicurie of radioactive material 
gives thirty-seven million disintegrations 
per second, the actual radioactivity of a 
sample can be determined by the impulse 
counter. 

The Geiger tube may also be connected 
to what is known as a counting rate meter, 
in which case the individual impulses, in- 
stead of being recorded and counted, are 
fed into a condenser whose potential is 
determined by a meter. The meter can be 
calibrated so as to read directly in number 
of counts per minute. A meter of this type 
is not as accurate as an actual count of the 
impulses, but where readings must be taken 
rapidly and where the counter may be moved 
around to pick up the strongest point of 
radiation, as for example over the thyroid 
gland to determine the greatest concentra- 
tion of radioiodine, it becomes an extremely 
handy instrument, which gives precise lo- 
calizations. 

Attention is called to the fact that a 
Geiger counter can giv^e fair comparisons 
of radiation only when the qualities of the 
two types of radiation are the same. There- 
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fore, some caution should be used when a 
Geiger counter serves the purpose of a 
health survey meter because an instrument 
which is accurately calibrated in fractions 
of a roentgen for gamma radiation may give 
entirely false indications when used in the 
presence of beta radiation or roentgen ra- 
diation within the diagnostic range. 

In general, counters may be classified 
as follows : 

I. The simple battery-operated instru- 
ment indicating the presence of radium or 
roentgen radiation. This may indicate by 
means of earphones or a loudspeaker or a 
flashing lamp. It is used for the recovery of 
lost radium and it is very valuable for 
detecting radiation leaks and making pro- 
tection surveys. In the battery-operated 
instrument the difficulty arises from the 
fact that a battery of 900 to 1,500 volts is 
an expensive, heavy and short-lived piece 
of equipment. A number of different types 
of electrical circuits have been developed 
to give this necessary voltage from a low 
voltage battery, but in general they are 
only reliable in the hands of a skilled oper- 
ator. Where the instrument is to be used by 
persons totally unfamiliar with it, as would 
be necessary in civilian protection from 


atomic warfare, no substitute for the bat- 
tery has been developed. 

2. A scaling circuit meter whose scale 
may be either of the 64 or of the decade 
type. It is necessary for making high pre- 
cision measurements in calculating dosage 
and studying body fluids or tissue sections. 

3. A rate-of-count meter which does not 
have the accuracy but which is much more 
simple to use than a scaler circuit. It is used 
in making comparative measurements for 
establishing the function of living tissue 
and for making precise localizations of 
aberrant or metastatic lesions in the living 
patient. 

In any of the above-mentioned counters, 
the window thickness of the tube must de- 
pend on the type of radiation to be en- 
countered. 

Consideration of the above factors should 
show the radiologist that when he asks 
what type of counter is the best to pur- 
chase, he must qualify this question by a 
statement as to its intended use. 

It is also well to keep in mind that the 
performance of any complicated piece of 
equipment is seldom better than the skill 
of the operator. 

Robert B. Taft, M.D. 


THE REGISTRY OF RADIOLOGICAL PATHOLOGY 


r^HE Registry of Radiological Pathology 
is an excellent example of cooperation 
between the major organizations of the 
radiologists of North America, and shows 
what may be accomplished when a worthy 
cause is presented to them. The American 
Registry of Pathology has for many years 
served as a central file for interesting and 
instructive pathological material from 
many specialties and has proved its worth 
to the participating societies. • There has 


been an increasing feeling that radiology 
should have its place in the Registry. The 
American College of Radiology, the Ameri- 
can Roentgen Ray Society and the Radio- 
logical Society of North America have 
agreed to support a Registry of Radiologi- 
cal Pathology for a trial period. Additional 
details regarding fellowships at the Registry 
appear in an announcement in this issue of 
the Journal in the Department of Cor- 
respondence. 
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THOMAS RAYMOND HEALY 
1879-1948 


D r. THOMAS RAYMOND HEALY Dr. Healy was bom in Newburyport. He 
died in the Anna Jaques Hospital in played on the first football team of the 
Newburyport, Massachusetts, on Febru- Newburyport High School. After gradua- 
ary 25, 1948. He had served on the senior tion from Dartmouth Medical School in 
staff continuously from 1900 to 1946, when 1899, he went into practice with his father, 
he was retired for age. No other doctor had Dr. James J. Healy. His first instructor in 
served the hospital so long. roentgenology" was the immortal Walter 
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Dodd. In 1908 he founded the radiological 
department of the Anna Jaques Hospital, 
with his own machine. In I917 he was called 
to active duty with the Navy, and was 
made chief radiologist to the Marine 
Corps; he served at Belleau Wood and 
Chateau Thierr}\ The following year he 
was transferred back to the Navy, and 
made chief of ail X-ray departments of the 
Navy in France. Later in that year he was 
assigned to the Chelsea Naval Hospital. 
In 1920 he was transferred to the Fleet 
Reserve as medical officer for the first bat- 
talion, at the Boston Navy Yard, At the 
beginning of World War II, Dr. Healywas 
made commanding officer of the Naval 
Base Hospital. He was roentgenologist at 
the iNaval Training Station at Newport, 
Rhode Island, for over a year, and attained 
the rank of captain. 

Dr. Healy was a member of many medi- 
cal societies. He practiced in Newbur3'^port 
and in Boston. He served as president of 
the New England Roentgen Ray Societj'’ 
and the Essex North Medical Society. He 
was a past commander of Newburyport 
Post of the American Legion and of the 


Massachusetts Naval Order and a past 
vice-commander of the National Naval 
Order. He was well known as a sportsman. 
His yacht Ida J. was the champion of her 
class in New England. He was a member 
of the Corinthian Yacht Club of Marble- 
head and of the American Yacht Club. 
He also owned a racing speedboat. In the 
bicycle age, he was an active participant, 
frequently riding a hundred miles. He 
drove his thirty 3^ear old Stutz in 1947 in a 
revival of the Glidden Tour. 

He was a member of the Holy Name 
Society of the Immaculate Conception 
Parish, where a solemn requiem high mass 
was held. He was also a member of the 
Knights of Columbus, of the Elks, and of 
the Ancient and Honourable Artillery 
Society. 

Dr. Healy never married. He is survived 
by a brother, James J. Healy, of Wey- 
mouth; by a nephew, Major James K. 
Heal)'-, of Newburyport, and by a niece, 
Mrs. Whitefield Kimball of Manchester, 
Massachusetts. 

Ramsay Spillman 
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Items for this section solicited promptly after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting; Palmer House, 
Chicago, 111 ., Sept. 14-17, 1948. 

American Radium Society 

Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: 1949, to be announced. 

Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. y. Annual meeting; Hotels Fairmont and 
Mark Hopkins. San Francisco, Calif., Dec. 5-10, 1948. 

American College of Radiologv 
Secretary, Mac F. Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting; 1949, to be announced. 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: 1949, to be announced. 

Alabama Radiological Society 
Secretary, Dr, C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 

Arkansas Radiological Society 
Secretary, Dr. Fred Hames, 51 1 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth T uesday, Oc tober to April. 

Buffalo Radiological Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. y. Meets second Monday evening each month, 
October to May inclusive. 

Central New York Roentgen Ray Society 

Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Three meetings a year January, May, 
November. 

Central Ohio Radiological Society 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Chicago Roentgen Society 

Secretary, Dr. T. J. Wachowski, 310 Ellis Ave., Wheaton, 
111 . Meets second Thursday of each month October to 
April inclusive at the Palmer House. 

Cincinnati Radiological Society 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

Cleveland Radiological Society 

Secretary, Dr. George L. Sackett, 1051 5 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.m. on fourth Mon- 
day of each month from October to April. 

Dallas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 

* Secretaries of societies not here listed 


Denver Radiological Club 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 

Secretary, Dr. J. A. Beals, St. Luke’s Hospital, Jackson- 
ville, Fla. Meets twice yearly, in April preceding annual 
meeting of Florida Medical Society, and in November. 

Georgia Radiological Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 

Houston X-ray Club 

Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kansas Radiological Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kansas. Meets annually with the State Medical 
Society. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, i430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:45 p.m. 

Los Angeles Radiological Society 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Louisville Radiological Society 
Secretap', Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 

Michigan Association of Roentgenologists 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Milwaukee Roentgen Ray Society’ 

Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 


are requested to send the necessary information to the Editor. 
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Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary^ Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis a, Minn. Two meetings yearly, one at 
timeof MinnesotaStatc Medical Association the other in 
the fall. 

Nebraska Radiological Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

North Dakota Radiological Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Northern California Radiological Club 

Secretaiy, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Ohio State Radiological Society 
. Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 

Oklahoma State Radiological Society 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

Oregon Radiological Society 
Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland 5, Oregon. Meets monthly 2nd Wednes- 
day, 8:00 P.M., Library of University of Oregon Medical 
School. 

Orleans Parish Radiological Society 

Secretary, Dr. Joseph V. Schlosser, Charity Hospit.al, 
New Orleans 13, La. Meets first Tuesday of each month. 
Pacific Northw’est Radiological Society 
Secretary, Dr. S. J. H.awley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Philadelphia Roentgen Ray Society 

Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday e-ich month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

Pittsburgh Roentgen Society 
Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p . m . at Webster Hall 
Hotcl_ on second Wednesday each month, October to 
May inclusive. 

Queens Roentgen Ray Society 

Secretary, Dr. J. E. Goldstein, 88-29 163rd St., Jamaica 
3, N. 'i. Meets fourth Monday of each month except 
during the summer. 

Radiological Section, Baltimore Medical Society 
Secretary, Dr. Harrj- A. Miller, 2452 Eutaw Place, Balti- 


more. Meets third Tuesday each month, September to 
May. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven ii. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Radiological Section, District of Columbia Medical 
Society 

Secretary, Dr. A. A. J. Den, 1801 _K St., N._W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Radiological Society of New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets Salt Lake City, Utah, at Hotel 
Utah, Aug. 12, 13, 14, 1948. 

St. Louis Society of Radiologists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave,, San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

Section on Radiology, California Medical Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. Edwin L. Rypins, 427 N. Main St., 
Bloomington, 111 . 

Shreveport Radiological Club 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 
Secretary, Dr. J. M. Frere, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Utah Radiological Conference 
Secretaiy, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City i. Meets ist and 3rd 
Thursdays monthly from 7:30 to 10 p.m.. Salt Lake 
County General Hospital, September to June. 
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Utah State Radiological Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City I, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Virginia Radiological Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October, 

Washington State Radiological Society 

Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle i. Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 

X-Ray Study Club or San Francisco 
Secretary, Dr. Ivan J. Miller, aooo Van Ness Ave. Meets 
monthly on third Thursday at 7:45 p.m., first six 
months of year at Lane Hall, Stanford University 
Hospital, and second six months at Toland Hall, Uni- 
versity of California Hospital. 

Cuba 

Sociedad de RadiologIa y Fisioterapia de Cuba 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

Sociedad Mexicana de Radiologia y Fisioterapia 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 

British Empire 

British Institute of Radiology Incorporated with 
the Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.i 
England. 

Section of Radiology of the Royal Society or Medi- 
cine (Confined to Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, i Wimpole St., London. 

Canadian Association of Radiologists 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N, S. 

Societe Canadienne-Francaise d’Electrologie et de 
Radiologie Medicales 

Secretary, Dr. Orig^ne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 

Australian and New Zealand Association of Radi- 
ologists 

Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 

Honorary Secretaries, State Branches: 

New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 

Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 

South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 

Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 


South America 

Sociedad Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SociEDADE Brasileira de Radiologia Medica 
Secretary, Dr._ Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

Sociedade Brasileira de Radioterapia 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 

Sociedad Peruana de Radiologia 

Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February and March, at the Asociacifin 
Medica Peruana "Daniel A. Carrion,” Villalta, 218, 
Lima. 

Continental Europe 

Societe Belge de Radiologie 
General Secretary, Dr. S. Masy, iii Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Medecins, Brussels, 

Ceskoslovenska spoleCnost pro rontgenologii a 
radiolooii v Praze 

Secretary, Dr._ Roman Blaha, Praha xii, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting May 13 and 14, 1948. 

Gdansk Section, Polish Society of Radiology 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets_ monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banual MS.rilcine, 30, 
S. 1 ., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

All-Russian Roentgen Ray .'Association, Leningrad. 
USSR in the State Institute of Roentgenology and 
Radiolo^, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

Sociedad Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Sleets monthly in Madrid. 

ScHWEizERiscHE Rontgen-Gesellschaft (Societe 
Suisse de Radiologie) 

President, Dr. H. E. Walther, Gloriastr. 14, Zurich, 
Switzerland. 
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FELLOWSHIPS OF THE REGISTRY OF 
RADIOLOGICAL PATHOLOGY 

The Registry of Radiological Pathology 
has been established through the coopera- 
tion and support of the American College 
of Radiology, the American Roentgen Ray 
Society and the Radiological Society of 
North America. This Registry is part of 
the American Registry of Pathology which, 
in turn, is one of the four divisions of the 
Army Institute of Pathology and the only 
division which operates under the auspices 
of the National Research Council. The 
Registry is housed in the same building as 
the Army Medical Library (formerly 
known as the Surgeon General’s Library). 

Fellowships in several other specialties 
are supported at the Institute of Pathology 
by organizations sponsoring registries; e.g., 
the American Academy of Ophthalmology, 
the American Academy of Orthopedic Sur- 
geons, etc. There are over fifteen specialty 
registries included in the American Regis- 
tr)”- of Pathology. In the case of the 
Registry of Radiological Pathology, the 
American College of Radiology supplies 
funds to the National Research Council for 
general expenses. Tlie American Roentgen 
Ray Society and the Radiological Society 
of North America each supports two six- 
month Fellowships annually which carry 
monthly stipends of S250.00 per Fellow. 
The four Fellows thus supported receive 
appointments starting January i, April i, 
July I and October i, respectively, in 
order that two Fellows may work together 
and that continuity of effort may be main- 
tained by a three-months’ overlapping of 
appointments. The work of the Fellows is 
supervised and coordinated by civilian 
consultants chosen by the Director of the 
Institute of Pathology. The 'consultants 
are currently Dr. L. H. Garland, San Fran- 
cisco, California, Dr. Fred J. Hodges, Ann 
.Arbor, Michigan, and Dr. Merrill C. Sos- 
man, Boston, Massachusetts. 

Applications are now open for the Fel- 
lowships. The American Roentgen Ray 
Society Fellowsliips begin July i and Jan- 
uarj' I, and the Radiological Society Fel- 
lowships on October i and April i. 


In order to facilitate the establishment 
of the Registry, the American Roentgen 
Ray Society and the Radiological Society 
of North America have appointed Fellows 
who are now working at the Registry. The 
following outline of their activities to date 
indicates the nature of the Fellowships: 

OUTLINE OF FACILITIES AND ACTIVITIES OF 
FELLOWS AT THE REGISTRY OF 
RADIOLOGIC PATHOLOGY 

1 . Schedule for routine daily activities. 

A. Study of the histopathological 
slide sets prepared by the Ameri- 
can Registry of Pathology. One 
and one-half to two hours is sug- 
gested. 

1. There are thirty-six such sets, 
two of which cover general pa- 
thology and the remainder cover 
specific subjects. 

2. Supervision by a staff patholo- 
gist is made available for the 
Fellow. 

B. Study of roentgenographic teach- 
ing aids already prepared. 

C. Attendance at the three weekly 
conferences of the professional 
staff of the Institute. At these 
conferences both typical and un- 
usual cases are presented. The 
clinical history, physical and roent- 
genological findings are presented, 
the gross specimen demonstrated 
and the histopathological findings 
demonstrated by projection. 

D. Attendance at radiological confer- 
ences at various Washington hos- 
pitals. These include Walter Reed 
Hospital, Garfield Memorial Hos- 
pital and Doctors Hospital. 

E. Consultation with members of the 
Institute Staff on cases having 
roentgenograms. 

11 . The preparation of roentgenographic 

material at the Registry for teaching 

aids. 

A. This activity includes two phases: 
I. The addition to such atlases as 
have been prepared by previous 
Fellows. This would be done 
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from current cases as they are 
added to the Registr)’- as well as 
from material reviewed by the 
Fellow through his other acti- 
vities. 

2. The preparation of material on 
a subject of the Fellow’s own 
choosing (the choice to be ap^ 
proved by the Registry Com- 
mittee). It should be empha- 
sized that this provides an ex- 
cellent opportunity for the Fel- 
low to investigate a problem in 
which he may have a personal 
interest and at the same time 
fulfill his obligation to the 
Registry. Facilities for this type 
of work are excellent. 

III. The Fellow is called upon to assist other 
members of the staff in consultation 
on radiologic aspects of their problems 
and investigations. By the same token, 
the Fellow may avail himself of advice 
on the pathologic aspects of his stud- 
ies. 

The majority of the cases now on file at 
the Institute of Pathology do not include 
roentgenograms of satisfactory quality for 
adequate correlation of roentgenologic and 
pathologic findings. This is largely due to 
the fact that continuous radiological con- 
sultation has not previously been available 
for the assembly of material. One of the 
chief obligations of the radiological Fellows 
is to correct this fault as far as possible by 
cooperating with the Institute Staff. The 
completeness of the Registry will depend to 
a large extent on the cooperation of the 
radiologists of the United States in sending 
worthwhile, completely documented cases 
to be included in the file. 

The Registr>" Committees which will act 
as advisers of the Registry and select can- 
didates for Fellowslrip are as follows : 

American Roentgen Ray Society 
Dr. Vincent W. Archer, Chairman 
Dr. Lyell C. Kinney 
Dr. Leo G. Rigler 
Dr. Merrill C. Sosman 
Dr. Paul C. Swenson 
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Radiological Society of North America 

Dr, Frederick W. O’Brien, Chairman 
Dr. John D. Camp 
Dr. Robert S. Stone 

Applications for Fellowship may be ob- 
tained by writing to the Chairman of either 
of the above committees. Application 
should be made to only one committee 
and will receive due consideration by either 
or both of the committees. Final approval 
of all Fellows rests with the Director of the 
Institute of Pathology. 

Details regarding the Registry of Radio- 
logical Pathology, its aims and the steps 
which led to its establishment may be ob- 
tained by writing to Mr, M ac F. Cahal, Sec- 
retary, American College of Radiology, 20 
North Wacker Drive, Chicago, Illinois. 

AMERICAN BOARD OF RADIOLOGY 

The fall examination of the American 
Board of Radiology will be held at the 
Hotel Floridan, Tampa, Florida, Novem- 
ber 1-5, inclusive, 1948, The Southern 
Medical Association is holding its annual 
meeting in Miami, Florida, October 25-28, 
1948, and the annual Cancer Seminar of the 
Southeastern States will be held in Tampa 
on November 8, 9 and 10, 1948. This Semi- 
nar is sponsored by the American Cancer 
Society, Florida Division, and the Florida 
State Board of Health. A large attendance 
of physicians is expected. It is hoped that 
as many candidates as possible can attend 
both the Southern Medical Association 
meeting in Miami and the Cancer Seminar 
in Tampa. All those hoping to be examined 
in Tampa should have their applications 
on file with the Secretary not later than 
September i, 1948. 

B, R. Kirklin, M.D., Secretary 
Mayo Clinic 
Rochester, Minnesota 

RESEARCH FELLOWSHIPS— AMERICAN 
COLLEGE OF PHYSICIANS 

The American College of Physicians an- 
nounces that a limited number of Fellow- 
ships in Medicine will be available from 
July I, 1949-June 30, 1950. These Fellow- 
ships are designed to provide an oppor- 



28o 


August, 1948 


Society Proceedings, Correspondence and News Items 


tunity for research training either in the 
basic medical sciences or in the application 
of these sciences to clinical investigation. 
They are for the benefit of physicians who 
are in the early stages of their preparation 
for a teaching and investigative career in 
Internal Medicine. Assurance must be pro- 
vided that the applicant will be acceptable 
in the laboratory or clinic of his choice and 
that he will be provided with the facilities 
necessary for the proper pursuit of his work. 

The stipend will be from $2,200 to $3,200. 

Application forms will be supplied on re- 
quest to the American College of Physi- 
cians, 4200 Pine Street, Philadelphia 4, 
Pa., and must be submitted in duplicate 
not later than November 1,1948. Announce- 
ment of the awards will be made as 
promptly as is possible. 

THE AMERICAN COLLEGE OF 
PHYSICIANS ANNOUNCES ITS 
ANNUAL 1949 SESSION 

The American College of Physicians will 
conduct its Thirtieth Annual Session at 
New York, New York, March 28 through 
April I, 1949. Dr. Franklin M. Hanger, Jr., 
of New York City is the Chairman for 
local arrangements and the program of 
Clinics and Panel Discussions. The Presi- 
dent of the College, Dr. Walter W. Palmer, 
Director of the Public Health Research 
Institute of the City of New York, Inc., 
and Professor Emeritus, Columbia Univer- 
sity College of Physicians and Surgeons, is 
in charge of the program of Morning Lec- 
tures and afternoon General Sessions. 

Secretaries of medical societies are es- 
pecially asked to note these dates and, in 
arranging meeting dates of their societies, 
to avoid conflicts with the meeting of the 
.American College of Physicians, for obvious 
mutual benefits. 


TWENTY-FIRST ANNIVERSARY YEAR 
OF HAROFE HAIVRI 
The Hebrew Medical 'Joimtal 

The appearance of Volurne I, 1948, of 
the Harofe Haivri, The Hebrew Medical 
Journal, inaugurates the twenty-first suc- 
cessful year of its publication under the 
editorship of Moses Einhorn, M.D. The 
Journal’s contents is not confined to tech- 
nical medical topics but is divided into 
several sections covering a variety of re- 
lated subjects of interest to the medical 
profession. 

The founders had faith in the vitality and 
growth of modern Hebrew and foresaw 
that a Hebrew medical publication would 
be of service to the future medical depart- 
ment of the Hebrew University and of great 
value in the development and advancement 
of Hebrew medical literature. 

The section on Palestine and Health con- 
tains an article by A. Klopstock, M.D, 
which discusses the high incidence of Amoe- 
biasis in Palestine. Included also is the sig- 
nificant study of Mental Health in Pales- 
tine by A. H. Merzbach, M.D., and a sur- 
vey of the Present Urological Conditions in 
Palestine by W. Boss, M.D. Dr. M. Buch- 
man describes the history of the Hot 
Springs of Tiberias and presents a full 
analysis of their therapeutic value. 

In the section on Historical Medicine, 
Dr. M. Gelber reviews the contribution of 
the Jewish doctors in Poland during the 
eighteenth century. The section on Per- 
sonalia contains a biographical sketch of 
Dr. I. Seth Hirsch, and his contributions to 
the field of radiology. 

The original articles are summarized in 
English to make them available to those 
who are unable to read Hebrew. 
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SKELETAL SYSTEM 

Barnhard, Leonard, and Stubbins, Sam G. 
Styloidectomy of the radius in the surgical 
treatment of non-union of the carpal navicu- 
lar; preliminary report. J. Bone & Joint 
Sttrg., Jan., 1948, jo-y/, 98-102. 

The surgical removal of the radial styloid is 
presented in this paper as an aid in the treat- 
ment of malunited and ununited fractures of 
the carpal navicular. The authors believe the 
removal of the styloid process simplifies the 
surgical approach and ensures better visualiza- 
tion and immobilization of the fragments of the 
fracture, as well as less likelihood of secondary 
degenerative changes. By employing the excised 
styloid fragment for grafting material, the 
whole operative procedure can be confined to a 
single operative field. — R. S. Bromer. 

Rodholm, a. K., and Phemister, Dallas B. 
Cyst-like lesions of carpal bones, associated 
with ununited fractures, aseptic necrosis, and 
traumatic arthritis. J. Bone & Joint Snrg.^ 
Jan., 1948, 151-158. 

The authors state it is a matter of common 
knowledge that cyst-like areas of bone absorp- 
tion occur about the hip in degenerative condi- 
tions of the joint. Few references to the occur- 
rence of such lesions about the wrist in degen- 
erative conditions of the radiocarpal and carpal 
joints, are to be found in medical literature, al- 
though such lesions are not uncommon. 

Three cases are reported. In the first, the 
roentgenograms of the wrist showed a large 
cyst-like area of central absorption in the capi- 
tate, and a smaller area in the triangular bone. 
There was no sclerosis of the surrounding shell 
of bone. The cartilage of the radionavicular 
articulation was narrowed, and the cortex of the 
bone was obscured. In the second, on roent- 
genographic examination, a cyst-like area, 
without sclerosis about it was shown in the 
proximal two-thirds of the capitate. The navic- 
ular was in two parts, due to old fracture, the 
proximal portion being narrowed and deformed. 
There apparently had been aseptic necrosis of 
the proximal fragment with subsequent col- 
lapse and secondary arthritis. In the third pa- 


tient, an old fracture of the navicular was 
demonstrated with, however, no evidence of 
necrosis of the proximal fragment. There was 
cystic rarefaction of the lunate, with a shell of 
sclerotic bone about the cyst. A small loose 
body was noted near the navicular, and there 
were tiny osteophytes along the articular sur- 
face of the radius. 

The changes undergone by necrotic bone and 
cartilage, following interruption of the blood 
supply to the head of the femur, have been de- 
scribed. The necrotic epiphysis may undergo 
progressive and complete replacement by living 
bone. Usually, replacement is incomplete and 
irregular. Areas of necrotic bone may be ab- 
sorbed and replaced by fibrous tissue, without 
subsequent replacement by living bone. These 
are the cysts seen late in the process. Articular 
cartilage degenerates and is replaced to a vary- 
ing degree by fibrocartilage and fibrous tissue. 

Pathologically, the cyst-like areas of rarefac- 
tion in the carpal bones resemble the cysts of 
the capital femoral epiphysis, and their patho- 
genesis may be assumed to be essentially the 
same. They also bear some resemblance to sub- 
cortical cyst-like areas in the femoral head and 
in the acetabulum at the weight-bearing region 
in chronic degenerative arthritis. The severity 
of symptoms in these cases is probably depend- 
ent upon the severity of the associated degener- 
ative arthritis. Surgical treatment is beneficial, 
but, the autliors believe, cannot be expected to 
provide complete relief from symptoms. — R. S. 
Bro?ner. 

Fairbank, H. a. Thomas. Osteogenesis im- 
perfecta and osteogenesis imperfecta cystica. 
J. Bone ^ Joint Siirg., Feb., 1948,^0-5, 164- 
186. 

In this paper, a short concise description of 
osteogenesis imperfecta is given which includes 
the clinical and histopathological findings and 
roentgenographic appearance together with 
case reports and roentgenograms of 12 cases. 

Three groups of cases are defined by their 
roentgenographic appearance: • 

Type I. Thick bone type. These are severe 
prenatal cases, born with limbs which are 
stunted as in achondroplasia and with numer- 
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ous fractures, notably in the ribs. The major 
long bones are short and are usually broad and 
thick, and show one or more fractures with 
ample callus. The proximal segments of the 
limbs, the femora and humeri, are most se- 
verely affected, but the tibias may also be en- 
larged. It may be seen up to three months after 
birth but is seldom met with later. 

Type 2. Sender, fragile bone type. This con- 
dition is seen in prenatal cases which survive 
more than a few months, and in all postnatal 
cases. The skeleton as a whole is osteoporotic 
and the long bones are usually slender. The 
cortex is characteristically thin and of deficient 
density.* The extremities of the bone often ap- 
pear large, and in older children they may show 
varying degrees of honeycombing. Occasionally 
the shafts of some long bones, perhaps after re- 
peated fracture, may be slender and yet sur- 
prisingly dense as compared with the ends of 
the bones. Deformities due to fracture or bend- 
ing are common. Transverse lines of dense bone, 
straight or wavy, often mark the ends of the 
metaphyses. The skull is thin and wormian 
bones may be present. The vertebral bodies are 
translucent, shallow spread, and biconcave and 
the intervertebral discs are biconvex. 

Type 3. Osteogenesis imperfecta cystica. 
This name is suggested for cases with pro- 
nounced honeycombing of the bones and is ex- 
tremely rare. The condition dates from birth, 
and is definitely progressive. Cystic changes 
which are more pronounced in the lower than in 
the upper limbs become increasingly evident 
with advancing years. Deformity due to frac- 
ture and bending of bone is progressive. In the 1 
cases reported in the paper the scleras were not 
blue. The condition differs from multiple diffuse 
fibrosis of bone in that bone changes occur 
much earlier, the roentgenographic appear- 
ances are not really similar and the histopatho- 
logical appearances are quite different. — R. S. 
Bromer. 

Sherman, Mary S. Osteoid osteoma; review of 

the literature and report of thirty cases. J. 

Bone & Joint Surg., October, 1947, 2p, 918- 

93 °- 

The literature of osteoid osteoma is first re- 
viewed. Included in the series of 30 cases is i 
previously reported by Phemister as a case of 
“chronic fibrous osteomyelitis” and 2 reported 
by Compere previously, as Streptococcus viri- 
dans osteomyelitis.jiiThe clinical picture is given 
in detail with emphasis on the age incidence. 
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and on location of the lesions. In the author’s 
series, over half the patients were between the 
ages of five and fifteen years. The location of the 
lesions corresponded well with those given in 
the literature, with, however, one noteworthy 
exception, namely, almost 25 per cent were 
situated in the spine. The chief physical finding 
was tenderness which usually was definitely 
localized and which was at times exquisite. In- 
volvement of a lower extremity usually pro- 
duced a limp and atrophy of the muscles. In the 
spine, the lesion produced all the signs of acute 
localized back pain, including muscle spasm, 
secondary scoliosis and pelvic tilt. If the lesion 
was present long enough, there was usually 
palpable thickening of the bone. Lesions in 
bones with little soft tissue covering were ac- 
companied by swelling, but this area was rarely 
warm and never red. There were no systemic 
complaints. 

Roentgenographic examination of a mature 
lesion revealed a characteristic picture. The 
active nidus was usually a small round or oval 
area of reduced density. Often one could see 
within it a small dense shadow which repre- 
sented ossification of the central portion. About 
this nidus, a thick, dense shadow of sclerotic 
regional bone was almost always present. If the 
lesion was at or in the cortex, the regional 
hypertrophy, especially along the periosteal 
surface, was much greater. If the circumference 
of the shaft was much increased and the bone 
was sclerotic, the nidus was difficult to demon- 
strate in the roentgenogram. 

The weight of evidence is regarded by the 
author as against infection as the cause of the 
lesion. Osteoid osteomata, unlike other benign 
tumors, are never larger than i cm. or so in di- 
ameter. Once they have reached a mature state 
they do not grow, although the hypertrophied 
regional bone may increase to form a large 
mass. Furthermore, it is not unusual for benign 
tumors to be painful, but the pain of osteoid 
osteomata is out of proportion to their small 
size. After consideration of all the facts, the 
author is in agreement with Jaffe that the lesion 
is not of infectious origin, but is probably best 
interpreted as a benign tumor. — R. S, Bromer. 

Lumb, George, and Prosser, T. M. Plasma 

cell tumors. J. Bone & Joint Surg., Feb., 

1948,3-0-5,124-152. 

This review is based on the study of 15 cases. 
The authors attempt to demonstrate the vari- 
ous manifestations of plasma cell tumors. The 
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term multiple myelomatosis is used in the 
paper when a number of bones are involved. 
Single tumors are described as solitary plasmo- 
cytomas, either of the bone marrow or of soft 
tissue according to their origin. They also cor- 
relate their cases with the others already re- 
ported in the literature and thus make a com- 
prehensive classification of the disease. 

The disease process is divided as follows into 
three groups: 

1. Bone Marrow Tumors 

(a) Multiple at onset. 

(b) Solitary at onset, with subsequent multiple 
spread. 

(c) Solitary bone marrow tumors. 

2. Extramedullary Tumors 

(a) Confined to the nasopharynx. 

(b) Primary in nasopharynx but associated with 
lymph node involvement. 

(c) Primary in nasopharynx but associated with 
bone marrow involvement. 

(d) Very rare examples occurring in other tissues, 
i.e., pleura, testes, skin, etc. 

(c) Confined to the conjunctiva (a somewhat 
doubtful group probably of granulomatous 
origin). 

3. Generalized Spread (from i or 2 above) 

(a) Spread to viscera, liver, spleen, etc. 

(b) Plasma cell leukemia. 

In the paper the literature is reviewed, case 
examples are quoted to show the gradual merg- 
ing of the different clinical and pathological 
syndromes into one entity, and a comprehen- 
sive analysis of the various manifestations of 
the disease is made. 

The roentgenographic appearance in typical 
cases of multiple myelomatosis is characterized 
by multiple circumscribed areas of destruction 
involving both the cortex and the medulla in 
which the bone texture has completely disap- 
peared. The lesions occur in any part of the 
bone and typically they are found in vertebrae, 
ribs, sternum and skull, eventually affecting 
any or all bones of the skeleton. The areas ap- 
pear as clear-cut, punched-out oval or round 
patches of complete translucency from i to 3 
cm. in diameter, a characteristic feature being 
the lack of new bone formation either in the 
bone itself or in the periosteum. Fractures and, 
when the lesion is in. the vertebrae, areas of col- 
lapse are common. Collapse of vertebrae occurs 
at an early stage and is associated with destruc- 
tion of the intervertebral disc, in contradistinc- 
tion to metastatic carcinoma where collapse oc- 
curs later and the discs are not involved. Ky- 


photic deformities are frequent, and differentia- 
tion from tuberculosis of the spine may be 
difficult insofar as this disease is also character- 
ized by destruction of the intervertebral disc. 
Deficiencies in the skull often simulate those 
seen in xanthomatosis, but this condition is 
most frequent in children and young people, 
and the deficiencies have an irregular outline 
forming “map-like” appearances. Translucent 
areas in the skull are also found in osteomalacia 
and osteitis fibrosa which must be excluded. 

Two different types of solitary plasmycy- 
tomas of bone marrow are shown in the roent- 
genogram. Both have essentially identical 
histological changes. The first type is cystic and 
resembles an osteoclastoma. The lesion is 
usually large, of reduced density, and sharply 
limited; within it are thickened irregular 
trabeculae. It is usually found in the medullary 
portion of the pelvis or long bones, frequently 
expanding the cortex, and pathological frac- 
tures may occur. 

The second type of lesion is purely destruc- 
tive and has an appearance very similar to the 
osteolytic metastasis of a carcinoma, or an 
osteolytic type of osteogenic sarcoma. It is 
sharply demarcated, homogeneously rarefied in 
appearance, and seldom shows expansion. The 
vertebrae are often involved. The first type is 
the rarer form. 

The finding of plasma cells in the peripheral 
blood stream is unusual but has been recorded 
in cases of multiple myelomatosis. Where 
plasma cells are a constant feature in the pe- 
ripheral blood stream, in association with other 
signs of myelomatosis such as Bence-Jones 
proteinuria and bone marrow invasions, the 
term plasma cell leukemia is used. The general- 
ized nature of the disease and its course are 
similar to that seen in other leukemias. 

The authors consider that metastasis plays 
no part in the disease process. They believe the 
variety of forms of plasma cell tumors which 
they demonstrate and correlate with the others 
described in the literature are gradations of an 
essentially similar process and should not be 
regarded as separate conditions. The disease 
should be regarded as of multifocal origin as 
opposed to any theory of spread by metastasis. 
No dogmatic statement can be made as to the 
exact origin of the cells in the plasma cell 
tumors. — R. S. Bromer. 

CiccoNE, Roy, and Rickman, Robert M. Tlie 
. mechanism of injury and the distribution of 

three thousand fractures and dislocations 
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caused by parachute jumping. J. Bo 7 je & 

Joint Surg., Jan., 1948,3-0-^, 77-97. 

This paper describes a series of 3,000 frac- 
tures and major soft part tissue injuries resuit- 
ing from parachute jumping, with particular 
reference to the traumatic mechanisms in- 
volved. The injuries showed a strong predilec- 
tion for weight-bearing structures; the foot and 
the ankle, the leg, femur and spine together ac- 
counting for 90 per cent of the series. The rela- 
tive frequency of certain injuries, however, is 
different from that encountered in civilian 
orthopedic practice. The series included few 
fractures of the calcaneus and of the distal end 
of the radius although both are associated with 
the trauma of falling. Fractures of the posterior 
margin of the tibia and multiple metatarsal 
fractures on the other hand were dispropor- 
tionately prevalent among parachutists. No in- 
jury was specific enough to be called a typical 
parachute lesion. 

Almost all the injuries of parachute jumping 
can be attributed to four basic mechanisms ac- 
cording to the authors; 

(a) Torsion plus landing thrust. This is by far 
the most common mechanism of injury and is 
responsible for a chain of related injuries ex- 
tending from the toes to the hip. 

(b) Backward landing. Vertebral compression 
fractures and head injuries characterize this 
mechanism of injury. 

(c) “Opening shock.” This is a mechanism 
peculiar to parachute jumping. The violent ab- 
duction stress causes many ligamentous tears 
and even fractures of the extremities. 

(d) Violent vertical landings. Occasional 
parachute malfunctions increase the landing 
impact and cause severe multiple fractures of 
the legs and spine. 

One-half of all parachute fractures of the 
series involved the ankle mortise. The most 
prevalent mechanism was external rotation 
which, together with abduction, accounted for 
approximately 75 per cent of the fractures at 
the ankle. The entire lower extremity showed a 
preponderance of external rotation injuries 
which would imply a structural weakness of the 
limb as a whole, — a lack of adaptive resiliency 
to the stress of external torsion. 

The authors regard a classification of frac- 
tures based on etiological stresses as much more 
reasonable than one based on anatomical loca- 
tion. Recognition of the etiological stresses not 
only relates apparently dissimilar fracture pat- 
terns, but also provides a rational approach to 
treatment. — R. S. Bromer. 
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Fletcher, Gilbert H. Backward displace- 
ment of the fifth lumbar vertebra in degener- 
ative disc disease. J. Bone & Joint Swg., 

Oct., 1947, 2p, 1019-1026. 

This paper is based on a study of 6co roent- 
genograms of the spine, taken on male subjects 
in the Medical Department of the Veterans 
Administration Pittsburgh Regional Office. Al- 
most 90 per cent of the patients in the series 
were less than forty years of age. The universal 
symptom was backache, most often in the low 
back; limitation of motion and sciatica were 
commonly associated complaints. All of the 
roentgenograms were exposed with the patient 
in the recumbent position. 

Fletcher confirmed the observation of Willis 
from measurements of skeletons, namely, that 
there is often a diflFerence in the diameters of 
the fifth lumbar and first sacral vertebrae. This 
difference existed in 87 per cent of the cases 
with backward displacement, and in practically 
none of the control group. This difference in 
diameters was found to account for only about 
one-half of the apparent backward displace- 
ment in 85 per cent of the cases of the series, 
thus disproving the suggestion of Willis that 
such displacement is only an optical illusion. 

Backward displacement is usually associated 
with degenerative changes in the posterior 
fibers of the annulus fibrosus and a high inci- 
dence of advanced degenerative disc disease 
Fletcher thus believes that there is a correlation 
between differences in diameters and disc dis- 
ease. He found that there is no exaggeration of 
the lumbosacral angle in backward displace- 
ment. The lower lumbar and the upper sacral 
facets are of frontal or predominantly frontal 
type, and are in a plane directed downward and 
backward. The cause of backward displacement 
lies in the narrowing of the disc. The slipping of 
the inferior facets of the fifth lumbar vertebra, 
due to narrowing of the disc, cannot but take 
place in a downward and backward direction, 
carrying the entire body of the fifth lumbar 
backward in its relationship to the first sacral 
segment. Degenerative disc disease or degenera- 
tive changes in the posterior aspect of the an- 
nulus fibrosus come first, and posterior dis- 
placement is a mechanical consequence. The 
displacement is greater when the roentgeno- 
grams are exposed with the spine in hyperex- 
tension; this is due to the fact that hyperexten- 
sion exaggerates the overriding of the facets and 
brings out the joint instability. 

The differentiation of disc herniation from 
degenerative disc disease is of great therapeutic 
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importance because, in disc disease, tliere is no 
herniated material to remove for the purpose of 
alleviating pressure on nerve roots. This ex- 
plains in great part poor results after surgery. 
Instead, it would seem logical, in the presence 
of disc disease and actual backward displace- 
ment, to fuse the lumbosacral joint with the 
lumbosacral junction in hyperflexion, in order 
to reduce the vertebral slipping as much as 
possible, and to improve the width of the inter- 
vertebral foramina. 

When the roentgenologist finds a malalign- 
ment of the fifth lumbar with the first sacral 
vertebra, the lower border of the fifth lumbar 
and the upper border of the first sacral, as well 
as the amount of malalignment, should be 
measured. If the malalignment exceeds the dif- 
ference in diameters, there is actual backward 
displacement. Careful scrutiny of the apophy- 
seal joints shows overriding of the facets and 
eventually impingement upon the pedicles or 
laminae. A narrowing of the posterior aspect of 
the luinbosacral disc is commonly found and its 
significance is controversial; but, when associ- 
ated with signs of instability, it can be inferred 
that degenerative changes are taking place. — 
R. S. Bromer. 

/ 

Lachapele, a. P. Etude critique des rhuma- 
tismes chroniques vertebraux. (A critical 
study of chronic vertebral rheumatism.) J.de 
radial, et d'electroL, 1946, 2 /, 285-312. 

This excellent paper, actually a twenty- 
seven-page monograph splendidly illustrated, 
was presented at the IV Congress of French- 
speaking Radiologists held in Paris, October, 
1946. The essay is divided into four sections: 

I. Classical Conception of Chronic Vertebral 
Rheumatism with consideration of the follow- 
ing types: 

1. Spondylitis rhizomelique (Marie-Strumpell) 

2. Chronic rheumatic spondylosis with osteo- 
phytes (J. Teissier) 

3. Traumatic spondylitis (Kummell-Verneuil) 

4. Spondyloarthritis (all types of infectious spon- 
dylitis) 

5. Chronic rheumatic changes of the spine at 
present poorly classified 

a. Hereditary — traumatic kyphosis of Bech- 
terew 

b. Fibrous spondylosis — resembling sp. rhiso- 
melique but with long periods of complete 
arrest of disease during its course (a single 
proved case — Raymond and Babonneix) 

c. Arthritic changes about apophyseal joints 

d. “Vcrtic.al gout” — due to endocrine affects 
from thyroid and ovary (?) 


II. Analysis of the above types of vertebral 
disease from study of clinical and roentgeno- 
logical material. Here a meticulous description 
is presented of the many types listed above to- 
gether with reproductions of roentgenograms 
(both clinical and of anatomical material). 

III. Rheumatic pains viewed from the stand- 
point of anatomy and physiology of the spine — 
Their pathogenesis. Here lumbago and sciatic 
types of pain are considered from all anatomical 
physiological (metabolic, endocrine, biochemi- 
cal), and embryological points of view. 

IV. Conclusions — The practical clinico- 
roentgenological features of ankylosing spondy- 
litis; traumatic infectious and degenerative 
forms of vertebral disease with osteophyte pro- 
duction; and the physiological approach to the 
explanation of backache are re-emphasized. The 
author ends by calling attention to a quotation 
by A. Leri placed at the head of the essay and 
which is applicable in explaining the large gaps 
in our knowledge of this field of pathology — 
“In pathology, certain terms have a charm 
which they do not merit. A qualificative poorly 
chosen is often adopted by the mass of physi- 
cians with an eagerness which the originator 
himself could not have surmised. The error then 
lies heavily at the feet of a belief based on pre- 
conceived convictions of some investigators, 
thereby limiting their powers of observation.” 

To the reviewer of this article the quotation 
seemed particularly appropriate to the subject 
of arthritis in general and chronic rheumatic 
lesions of the spine in particular . — William M. 
Loehr. 

Martin, Paul H. Slipped epiphysis in the 
adolescent hip; a reconsideration of open re- 
duction. J. Bone & Joint Siirg., Jan., 1948, 
30- A, 9-18. 

Martin describes the operation used by him 
for slipping of the femoral epiphysis which is 
not a new procedure but a refinement in tech- 
nique based on preserving the periosteum on 
the posterior and inferior aspects of the neck of 
the femur, both from actual tearing and from 
tension. Open reduction is done without any 
preliminary trial of manipulation. Most poor 
results are caused by improper treatment, and 
are due to avascular necrosis in the epiphysis of 
the head. Necrosis in the epiphysis is caused by 
furtlier damage to its blood supply through the 
ligamentum teres and the periosteum on the 
posterior and inferior aspects of the neck. 
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Manipulation, he believes, should be con- 
demned except in acute traumatic cases, and it 
should be gentle if attempted. If reduction is 
not easy, closed methods should be abandoned. 
Patients in the so-called preslipping stage and 
those with minimal slipping (less than i cm.) 
are best treated by nailing in situ without re- 
duction. When the displacement is more than 
I cm., and is gradual or has existed longer tlian 
two weeks, open reduction should be done with- 
out preliminary manipulation. In old united 
cases, if there is a good hip joint, intertrochan- 
teric osteotomy may be beneficial. Later in life, 
arthroplasty offers much improvement for the 
old arthritic hips and especially for the cases 
with ankylosis. — R. S. Bro 77 ier. 

Farkas, Aladar, Wilson, Milton J., and 
Hayner, J. Clifford. An anatomical study 
of the mechanics, pathology and healing of 
fracture of the femoral neck; preliminary re- 
port. J. Bo 77 e & Johit Surg., Jan., 1948,^0-^, 
53 - 69 - 

In search of a better understanding of frac- 
ture of the femoral neck, the anatomy and 
mechanics of the upper portion of the femur 
were studied by the authors. Dissection and 
roentgenographic analysis of the upper portion 
of the shaft and neck revealed the presence of a 
highly independent laminar, bony system, from 
10 to 12 cm. long, which begins from 2 to 4 cm. 
below the lesser trochanter and ends in a fanlike 
fashion at the cartilaginous plate of the head. 
This proved to be the internal weight-bearing 
system of the proximal portion of the femur. 
This system, they found, undergoes slow re- 
sorption in its distal portion after middle age, 
but never disappears. On the roentgenogram it 
can be seen throughout life from its distal to its 
proximal end. Microscopically, it consists of a 
great number of laminae and bone cells, and a 
rich endosteal lining. It resembles the spongy 
laminae of the iliac bone, hence the speed with 
which it is capable of new-bone formation 
Mechanically, the internal weight-bearing 
system is a compression system, and during 
weight-bearing it is found to be almost in the 
vertical plane. The presence of tensile stresses 
is doubtful. Preceding adduction fractures, the 
internal weight-bearing system is resorbed and 
replaced by corticcil bone in its entire distal 
portion. Its proximal end remains spongy, with 
laminar character. The separation occurs at the 
site where tlie spongy proximal portion begins 
and the distal cortical portion ends. In abduc- 


tion fractures, the internal weight-bearing sys- 
tem suffers only trauma, but is otherwise 
healthy and strong. On this basis, the authors 
explain the rapid healing of such fractures. 

On the basis of the anatomy and pathology of 
the femoral neck, two types of fracture may be 
distinguished: (i) compression fractures, com- 
prising the abduction, intermedial, and adduc- 
tion fractures; and (2) subcapital separations, 
represented by most fractures of the aged. The 
prognosis of the compression fractures is good, 
if the fragments are kept in good apposition and 
fixation in plaster, in Russell traction, or by 
nailing. — R. S. B 7 - 077 ier. 

Golding, F. Campbell. Congenital coxa vara. 

J. Bo 77 e & Jomt Stag., Feb., 1948, jo- 5 , 161- 

163. 

The author suggested in a previous communi- 
cation that congenital coxa vara and the short 
femur of micromelia were variations of the same 
congenital anomaly. In that paper he reported 
1 1 patients, i of whom has been followed over a 
period of thirteen years. In this paper he adds 2 
more cases. 

The upper shaft of the congenitally short 
femur, which appears to be absent, is actually 
formed in cartilage though imperfectly. The 
roentgenographic appearances in later life de- 
pend upon the extent to which this cartilage is 
converted to bone. In early months, roentgeno- 
grams show only the lower portion of the shaft 
of the femur and there is no evidence of the up- 
per portion of the shaft, neck or upper femoral 
epiphysis. When the upper femoral epiphysis 
appears, it leaves a broad band of cartilage in 
the region of the epiphyseodiaphyseal junction. 
The development of separate areas of ossifica- 
tion within this zone of cartilage gives an ap- 
pearance “fragmentation” which has some- 
times been mistaken for osteochondritis, and 
for the appearance of “triangular fragments,” 
often described in the lower portion and some- 
times in the upper part of the femoral neck. 
These are of no particular importance. Final 
ossification is delayed, weight-bearing mean- 
while causing deformity or even complete solu- 
tion of continuity. A second area of imperfect 
and delayed ossification may also be found be- 
low the trochanters where the shaft is fre- 
quenty thin, sometimes dense, and the differen- 
tiation of medulla and cortex is imperfect. The 
appearances are very variable because the con- 
dition develops slowly over many years. — R. S. 
Bro 77 ier. 
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Bronitsky, Jacob. Chondromalacia patellae. 

J. Bone y Joint Stirg., Oct., 1947, 2g, 931- 

945 - 

The term “chondromalacia patellae” applies 
to a circumscribed degeneration of the articular 
surface of the patella, as evidenced by soften- 
ing, fibrillation with eventual fissuring and 
erosion of the cartilage. Trauma has been sug- 
gested as an etiologic factor but in many pa- 
tients no history of trauma can be elicited. Some 
authors have agreed that, although trauma is 
the primary cause, a predisposed constitution 
and the peculiar mechanism of the knee joint 
also play important roles in the formation of the 
degenerative changes found in the condition. 
The present theory is that degeneration of the 
patellar cartilage can exist with or without 
trauma. Acute trauma or static deformities can 
influence the origin and progress of the disease. 
The question of constitutional disposition and 
heredity as etiological factors is still unsettled. 

The earliest detectable lesions are most fre- 
quently found on the medial facet, less fre- 
quently in the center and occasionally on the 
lateral facet of the patella. In severe cases, the 
entire articular surface may be involved. 
Roentgenograms are of almost no help in mak- 
ing the diagnosis in the early stages of the dis- 
ease. The evidence of osteophyte formation will 
verify the presence of degeneration of the 
articular cartilage; but in a large number of 
cases, even osteophytes do not show in the 
roentgenograms. Indentation of the patellar 
cartilage, attributed to contusion of the articu- 
lar surface has been described by Haglund. 
Other writers, however, haVe been able to show 
that this indentation is a frequent finding and 
has no relationship to trauma or to chondro- 
malacia of the patella. 

In a patient in the early years of the third 
decade, with a history of chronic discomfort 
in the knee which does not respond to conserva- 
tive treatment, with also weakness of the joint, 
tendency to locking, occasional swelling and 
pain on the mesial side of the joint, the diag- 
nosis of chondromalacia of the patella must be 
taken into consideration. If patellar crepitation 
or grating is present, this diagnosis can be made 
with a greater degree of certainty. In young 
indiv'iduals, a positive diagnosis of the condition 
can only be made at the time of operation. 

In regard to operation the author found that 
patellaplasty or chondrectomy, combined with 
some form of covering for the articular surface, 
gave consistently poor results. The surgery of 


choice is either the partial chondrectomy or the 
patellectomy. — R. S. Bro 7 ner. 

Mumford, E. B: Congenital dislocation of the 
patella. J. Bone & Joint Siirg., Oct., 1947, 
2g, 1083-1086. 

A case of congenital dislocation of the patella 
in a white woman, aged twenty-five, is reported. 
A congenital dislocation of the patella is a 
constant condition in contradistinction to the 
recurrent type of dislocation which is a chang- 
ing condition. Roentgenograms of the patient 
showed, in the right knee, lateral displacement 
of the patella, the presence of a small loose 
body beside the lateral femoral condyle and a 
depression in the condyle corresponding to the 
size and position of the body. The roentgeno- 
graphic diagnosis of dislocation of the patella 
was confirmed by physical examination, as well 
as at operation, and the case was classified as 
the congenital type. In the patient’s family 
history similar trouble with the knees existed 
in four successive generations. Mumford recom- 
mends the operation of Conn for this condition 
which he believes offers a satisfactory prog- 
nosis. Congenital dislocation of the patella 
presents an entirely different operative problem 
than does the recurrent type of dislocation. As 
the condition progresses extensive joint changes 
may occur. The family history of a “knee 
condition” in four successive generations sug- 
gests an element of heredity on the maternal 
side. — R. S. Bromer. 

Harris, Herbert W., and Meyers, Solomon 
G. Salmonella suipestifer infection of the 
knee joint. J. Bone C? Joint Surg., Jan., 1948, 
jo-A, 217-219. 

Saln2oneUa suipestifei', a paratyphoid organ- 
ism, also known as Salmonella choleraesuis, 
gives rise to three clinical syndromes: {a) acute 
gastroenteritis (it may be a cause of epidemics 
of “food poisoning”); {b) a typhoid-like fever 
due to bacteriemia, and (f) a pyogenic infection, 
in which the organism becomes localized in 
any one of a number of sites. Because of the 
absence of gastrointestinal symptoms in some 
infections with this organism, and because the 
reputation of this organism as an abscess pro- 
ducer is not well known, although firmly es- 
tablished, the authors thought it worth while 
to report a case of infection of the knee joint 
with this organism. 

The patient was a negro, an army sergeant, 
admitted to the hospital with fever which 
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reached 104° F. Three days previously he had 
had a fracture of the femur. Pain developed in 
the knee joint which was aspirated and peni- 
cillin was injected into the joint. One week 
later because of continued high fever an arthrot- 
omy was performed, the kne'e joint was irri- 
gated and penicillin again injected. Six days 
later his temperature became normal and he 
was evacuated one month later to the Zone of 
the Interior in a hip spica. His later course 
could not be ascertained. Salmonella choler- 
aesuis was isolated from the blood culture. No 
roentgen examination is recorded in the case 
report. 

The patient received both sulfadiazine and 
penicillin in addition to local therapy to the 
joint so it is impossible to estimate the efficacy 
of the individual types of treatment. It is also 
impossible to estimate the role of the repeated 
transfusions given him or of the immunity 
acquired by him, in the subsidence of the dis- 
ease. — R. S. Bromer. 

Gordon, Everett J., and Shechter, Nathan. 

Salmonella suipestifer pyarthrosis of the knee 

joint. J. Bone £s? Joint Surg., Jan., 1948, 

SO-J, 220-224. 

A case of infection of the knee joint with 
Salmonella suipestifer is reported. The roentgen 
examination of the affected knee revealed a 
degenerative joint lesion, osteochondritis dis- 
secans. This had been aggravated by repeated 
traumas and the combination of the two may 
have predisposed the joint to localization of the 
infection. It, however, did not apparently in- 
fluence the course of the infection since com- 
plete recovery occurred in three months from 
the time of onset, without extension of the 
suppurative process into adjoining bones. This 
might have been expected from the loss of the 
normal cartilaginous barrier in the region of the 
osteochondritic effect. The defect showed no 
roentgenographic change during the course of 
the infection. 

The few cases of typhoid and Salmonella 
infections which have been treated by strepto- 
mycin have shown generally unsatisfactory 
results. Streptomycin was employed in this 
case, and clinical improvement (fall of temper- 
ature and pulse to nearly normal and decreased 
swelling and pain in the knee) was manifest 
three days after streptomycin therapy was 
begun. The joint cultures became negative and 
remained so, when sufficient streptomycin had 
been given. 


Although the infection resolved completely 
and the immediate functional result was excel- 
lent, the authors believe that the degenerative 
changes of osteochondritis dissecans, previously 
present, will result in more joint disturbance a,t 
a later date. — R. S. Brotner. 

Coleman, H. M. Recurrent osteochondral 
fracture of the patella. J. Bone 13 Joint 
Surg., Feb., i948,j>o-R, 1 53-1 57. 

Two cases of a comparatively rare fracture 
of the patella are reported. The injury is un- 
doubtedly, in the author’s opinion, more fre- 
quent than would be expected, and many 
loose bodies removed from the knee joint have 
originated from such fractures. The injury 
is produced by the patella sliding laterally over 
the lateral femoral condyle and in so doing, 
scoring the articular surface of both patella and 
condyle. When the quadriceps contracts, con- 
siderable tangential force is applied, which 
shears off a portion of the articular cartilage of 
the patella, usually with a thin layer of under- 
lying bone. In both cases reported in this paper, 
direct pressure had also been applied to replace 
the dislocated patella. 

The defects in the patella could be demon- 
strated roentgenographically in the 2 cases 
reported, but lateral, oblique and "sky-line” 
views were necessary to secure the right pro- 
jection. A pneumo-arthrogram was tried in one 
case but it did not make the defect any more 
clear. The author, however, thinks it would be 
of value in revealing a defect which involved 
only the articular cartilage of the patella. He 
emphasizes that osteochondral fractures of the 
patella should be recognized early, loose bodies 
removed, and defects in tlie articular surfaces 
smoothed off, or the patella removed if it is 
extensively involved. He recommends plication 
of the capsule on the medial side in order to 
prevent recurrence of the injury and to prevent 
dislocation of the quadriceps tendon in cases 
where the patella is removed. — R. S. Bromer. 

Ross, Donald. Disturbance of longitudinal 
growth associated with prolonged disability 
of the lower extremity. J. Bone & Joint Surg., 
Jan., 1948,3-0-//, 103-115. 

Impaired function of an extremity during 
its longitudinal growth may result in a dis- 
crepancy of limb length. Paralysis, skeletal 
infection, trauma and congenital anomalies are 
among the common causes of impaired function. 
In such cases, the inequality of limb length is 
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the result of growth retardation and does not 
entail premature closure . of the epiphyseal 
cartilage. However, in some patients, marked 
length discrepancy or alignment deformity de- 
velops and in these cases, premature closure of 
one or more epiphyseal discs can usually be 
demonstrated. 

Growth retardation of the epiphyseal discs 
precedes permanent arrest. This retardation is 
due to partial degeneration of the cartilage as 
the result of atrophy of disuse. Arrested growth 
occurs later, due to complete degeneration of a 
portion of the epiphyseal plate and the repair 
of the defect so formed by a bony ridge. This 
complete degeneration is probably due to some 
secondary factor, such as the abnormal stresses 
present with a faulty gait. 

Roentgenographic evidence of growth dis- 
turbance is usually present prior to the develop- 
ment of marked inequality of limb length or 
alignment deformity. It is usually not detected, 
however, because roentgenograms of the knees 
of these patients are not made until some factor, 
such as deformity, calls attention to the knee. 
By this time there are marked alterations in the 
epiphyseal cartilages, which represent advanced 
growth disturbance. The early changes are not 
observed unless repeated roentgenographic ex- 
aminations are made from the onset of the dis- 
ability to the end of the active growth period. 

The early alterations of the epiphyseal carti- 
lage, which are evidence of growth disturbance 
of the knee are thinness of the epiphyseal disc 
and the presence of a transverse zone of dense 
bone on its metaphyseal aspect. Growth re- 
tardation scars are numerous, and osteoporosis 
of the regional bone is pronounced. The con- 
tour of the epiphyseal cartilage is irregular with 
one or more peaks projecting into the metaphy- 
sis. In some instances, radiolucent defects in the 
met.aphysis are further evidence of deranged 
endochondral ossification. Such changes may 
precede actual cessation of growth, but in some 
instances, recovery of normal longitudinal 
growth occurs. 

If growth arrest does occur, roentgenograms 
show a bony ridge across the ephiphyseal disc. 
The transverse zone of bone on the metaphy- 
seal aspect of the disc becomes wider and more 
dense in the region of this bony bridge, and 
long trabeculae converge toward its site from 
both the epiphysis and metaphysis. 

Certain sites are more favorable for epiphy- 
se.-il bridging. In the distal end of the femur, the 
point of arrest is commonly posterior to the 


central portion of the disc. The remaining 
disc may continue to grow, causing posterior 
rotation of the condyles. In the proximal end 
of the tibia, the arrest is often in the posterior 
medial quadrant, in which case continued 
growth of the "remaining cartilage results in 
tibia vara. Not infrequently, the tibial tubercle 
unites prematurely with its metaphysis, and 
tibia recurvata develops. In either case proxi- 
mal displacement of the fibula in relation to the 
tibia occurs. 

Prevention of growth deformity in chronic 
diseases of the lower extremity is not always 
possible. However, Ross states, measures that 
shorten the duration of disability from hip 
disease, such as operative fusion, avoidance of 
prolonged immobilization, and careful super- 
vision of the patient who resumes weight-bear- 
ing on a limb which has undergone marked os- 
teoporosis, may minimize the chance of growth 
arrest. If arrest does occur, early recognition 
may make it possible to. avoid deformity or 
marked discrepancy in limb length by the em- 
ployment of an epiphyseal arrest operation. — R. 
S. Bj'ome}-. 

Nissen, K. I. Plantar digital neuritis. J. Bone 

iS Joint Siirg.\ Feb., 1948,50-5, 84-94. 

Morton (1867) described with remarkable 
clarity the symptoms of the severe type of 
metatarsalagia which now bears his name: 
neuralgic pain felt in the sole about-the fourth 
metatarsal joint, radiation of pain to the fourth 
and sometimes the third toe, onset of pain with 
walking and standing, and relief of pain by 
resting with the shoe discarded. Nissen reports 
a series of cases of the condition in which 27 
selected patients had thirty-five operations on 
the sole of the foot. At operation, degeneration 
of the plantar digital artery to the cleft between 
the third and fourth toes was found to precede 
the fibrous thickening of the nerve described 
by Betts in 1940., Similar changes rarely oc- 
curred in neighboring clefts. Roentgenographic 
examinations showed no change except in one 
patient. In this case, the roentgenogram showed 
separation of the third and fourth metatarsals 
and toes. A connective tissue mass around the 
thickened nerve was roughly spherical and 
almost an inch in diameter and cast a soft 
tissue shadow in the web space. 

Local resection of the digital nerve almost 
always gave complete relief from pain, and 
the plantar scar gave rise to no trouble. Histolog- 
ic findings showed that the nerve lesion was 
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ischemic in nature. Nissen believes that acute 
pain arising as a new event in cases of “anterior 
flat foot” may prove to be due to this condition. 
He regards the condition as a distinct patholo- 
gical and clinical entity which can best be 
described as plantar digital neuritis. — R. S. 
Bromer. 

ROENTGEN AND RADIUM THERAPY 

CoTTENTOT, Paul, and BourdoNj Rene. La 
roentgentherapie a bas voltage et a faible 
distance (radiotherapie de contact) en der- 
matologic. (Roentgen therapy at low voltage 
and short distance (contact therapy) in 
dermatology.) J. fl'e radial, et d'clectroL, 
1946, 27, 319-332- 

This paper comprises a large series of cases 
treated by contact therapy in the roentgen 
therapy department of the dermatological 
center of France — ^Hopital St. Louis. The 
report covers the treatment of 473 patients in 
this hospital from December, 194a, to January, 
1945. Results with different types of lesions are 
tabulated and discussed. Epitheliomas of the 
skin were treated (130 cases) at 1 cm. distance 
(tube in contact with lesion), field not exceeding 
30 by 30 mm. In 93 of the epithelioma cases a 
single massive dose was given with 45 kv. peak 
(Philips type tube), 0.2 mm. Al, and 2 cm. 
distance. Total dosage was 10,000 r (approxi- 
mately) in 81 cases, and in 12 instances the 
total was from 3,000 to 6,oco r. The follow-up 
showed 90 per cent cured one to three years 
after treatment. Two epithelioma cases were 
treated by fractionation (i case two seances of 
5,000 r and i case with 5 seances of 2,000 r). 
Concerning radionecrosis, 3 cases developed 
necrosis six to twenty-six months after contact 
therapy and in each instance developed in 
cases which had been treated by divers means 
bejore contact therapy (electron coagulation, 
roentgen therapy, cauterization with acid). The 
remaining 343 cases included plantar and pal- 
mar warts, angiomas, keloids, nevo-carcinomas 
(2 successes and 2 failures), keratoses, other 
dermatoses, and a few lesions (11) on tongue, 
palate, or buccal mucosa. 

The authors emphasize the fact that contact 
therapy in treatment of skin malignancies is 
very limited since it can only be used for very 
small lesions (not exceeding 4 cm." area and 
I cm. depth of lesion) and these are lesions 
which are quite easily treated by more com- 
monly used techniques. One of the purposes of 


this report is to emphasize the great utility of 
this method in busy large hospital services 
where many patients must be handled rapidly 
and where it would be a great step if, in addition 
to benign lesions, certain malignant ones could 
be treated in from only one to several minutes. 

The paper discusses the physical factors and 
physical problems (including the protection of 
the operator) involved in this type of therapy 
as well as the difficulty in accurately measuring 
the roentgens delivered to a lesion being treated 
with an apparatus of such high output and for 
such short seances; and in the conclusions form- 
ulated by the authors five major objections to 
this method are given fair consideration. 

This is an excellent review of an extensive 
experience with contact roentgen therapy pre- 
sented in an unbiased manner. There is a most 
complete bibliography appended covering this 
entire subject up to 1946 comprising 219 refer- 
ences including, of course, the American work 
of Pendergrass (1937 I939)> Coin (1940), 

Widmann (1941), Gershon-Cohen (1941), Hodg- 
es (1941), and Quimby (1943 ). — William M. 
Loehr. 

Watson, E. M., Herger, C. C., and Sauer, H. 
R. Irradiation reactions in the bladder; 
their occurrence and chemical course follow- 
ing the use of x-ray and radium in the treat- 
ment of female pelvic disease. J. Urol., June, 
1947, 57> 1038-1053. 

Late irradiation bladder reactions are com- 
paratively rare and may be mistaken for car- 
cinoma by those not familiar with the condition. 
The authors present a study of 164 cases of 
irradiation reactions in the bladders of 5,990 
patients treated for uterine disease; 2,967 of 
these patients had cancer of the cervix, 898 
cancer of the fundus, and 2,125 patients uterine 
fibromyoma. 

Acute irradiation reactions occur during or 
shortly after therapy and resemble the changes 
occurring in the skin. In mild cases the patients 
have symptoms of a mild cystitis and cysto- 
scopic examination reveals mucosal hyperemia. 
The more severe cases have symptoms of a 
more severe cystitis and cystoscopic examina- 
tion reveals a diffusely red-velvet-like mucosa 
in which individual vessels can no longer be 
distinguished. In the most severe acute cases, 
bladder irritability may be so extreme as to 
result in incontinence. Cystoscopicaily such 
bladders will show partial epithelial desqua- 
mation with or without superficial erosions. 
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Treatment of acute irradiation reactions in 
the bladder consists of discontinuation of the 
radiation therapy, sedation, bed rest, and mild 
antiseptics. Recovery should occur in a few 
weeks, but if an excessive amount of irradiation 
has been delivered the reaction may become 
chronic. Delayed reactions with external irradi- 
ation are usually due to prior radium applica- 
tions. The symptoms of late reactions are mani- 
fold. They are usually sudden in onset. Painless 
hematuria and dysuria are common com- 
plaints. 

The chronic reactions are also divided into 
three groups. Grade i reactions show circum- 
scribed areas of telangiectasis with elevated 
tortuous vessels. Rupture of the latter causes 
painless hematuria. Superficial erosions are not 
unusual. Grade 11 late reactions reveal, cysto- 
scopically, fairly deep ulcerations, bullous ed- 
ema and telangiectasis. 

The greatest diagnostic and therapeutic 
problems are involved with the Grade in 
lesions. Complications overshadow the classical 
triad of signs: ulceration, edema, and telan- 
giectasis. The cystoscopic picture may readily 
be confused with carcinoma. Histopathologi- 
cally the appearance is also deceiving. Second- 
ary infection and extensive necrosis are com- 
mon Dysuria, frequency and hematuria are 
almost constantly present. Eventually most 
ulcers will heal. When healing fails to take 
place fistulae may develop. Eventually the 
upper urinary tract becomes involved from 
ureteral obstruction secondary to pelvic fibro- 
sis, from ureteral occlusion due to bladder 
scars, or as the result of ascending infection. 

Late radium reactions are due to an endar- 
teritis, ischemia and necrosis. Histopathologi- 
cally fibrosis, round cell infiltration and epi- 
thelial cell inclusions are noted. Important 
points in the diagnosis of late radium reactions 
include history of previous radium irradiation, 
localization of the lesion to the lower posterior 
bladder wall, the cystoscopic appearance, the 
histological appearance, and the presence of 
telangiectasis and fibrosis of the skin and 
vaginal mucosa. 

Grade 1 lesions only require treatment if 
severe or persistent bleeding is present, when 
co.agulation, cautiously applied, should be 
sufficient. In Grade ii reactions treatment is 
directed toward control of secondary infection. 
In Grade iii reactions treatment is that of 


existing complications. Prognosis is usually 
good although recovery may be delayed. 

The causes of late radium reactions are ex- 
cessive irradiation, individual sensitivity to 
irradiation, anatomical variation in the thick- 
ness of the cervix, uterus and bladder, and 
faulty technique in the administration of the 
radium. Excessive irradiation with radium ap-. 
pears to be the most important single cause of 
late radium reactions in the bladder. This may 
be due to an excessive dose delivered in a short 
timeorretreatment of an area previously treated 
to tolerance. The authors found that dosages 
of less than 4,000 mg-hr. were responsible for 
50 per cent of the total number of irradiation 
reaetions and for more than 50 per cent of the 
Grade iii reactions. 

The majority of reactions occurred between 
the first and fourth years following radium 
irradiation. Forty per cent of 10 patients who 
received more than 6,000 mg-hr. developed 
reactions within one year as compared to 11.6 
per cent of 112 patients who recieved less than 
this amount. No patient who received more 
than 6,000 mg-hr. developed reactions after 
more than four years, but lo per cent of the 1 12 
cases receiving less than this amount developed 
reactions after from five to thirteen years. 

In the matter of individual sensitivity, dia- 
betics and patients with chronic localized in- 
fections are more prone to develop reactions. 
Individual tolerance remains an unknown fac- 
tor. The effect of variations in the thickness of 
the cervix, uterus and bladder on irradiation 
reactions is obvious. In spite of all precautions 
reactions will occur in some cases. 

The actual incidence of late radium reactions 
in the bladder cannot be determined since 
patients with too short an interval of time since 
treatment may develop reactions at a later 
date. Many patients die of their disease before 
reactions can occur. Many patients with blad- 
der lesions are never discovered. 

The number of reactions has not changed 
appreciably with changing methods of radium 
application. 

The prognosis of these late radium reactions 
is almost invariably good; 78.7 per cent of the 
authors’ series healed. Grade i lesions had an 
average healing time of 4.3 months; Grade ii 
lesions had an average healing time of 5.9 
months; and Grade iii lesions an average heal- 
ing time of 18 months. — M. Harvey. 
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. . . this box . . . cream and 
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that this medical x-ray 
film, like all film that comes 
in the familiar yellow box, 
is Kodak-made. Therefore 
uniform . . . therefore al- 
ways dependable. 









NEW LABEL... 

Note the name on the 
box . . . "Kodak” now 
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Another important improvement ... to give Kodak Blue 
Brand Medical X-ray Film unequalled protection against 
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packed moisture balance indefinitely. Moisture vapor 
can’t get in or out. Result — film stays fresher longer . . . 
holds those special radiographic properties that are in- 
porated in the emulsion during manufacture. 


YELLOW INTERLEAVING PAPER . . . 

Clean . . . static-free — keeps proper moisture 
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tal exposure after sealed foil wrapper is opened. 
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Roentgenogram without lipiodol 
(1533— M— 4/5/1946) 



Alteration in function as well as structure 
is graphically portrayed in X-ray studies of the acces- 
sory nasal sinuses with Lipiodol. Sharp contrast 
gives excellent structural outline. Displacement and 
emptying characteristics readily determine functional 
aberrations, thus completing the diagnostic picture. 

In addition, its usefulness in bronchography, 
utero-salpingography and sialography, further estab- 
lishes Lipiodol as an important adjunct in 
diagnostic roentgenography. 

A contrast medium of choice because . . . 


completes 

the 

diagnostic 

picture! 


^ Firmly-bound 40% iodine in poppyseed oil in- 
sures uniform radiopacity. 

2 Its viscosity produces clear delineation with- 
out excessive "pooling". 

2 Exclusive formulation does not involve use of 
chlorine or its derivatives. 

^ Bland Lipiodol insures minimal irritation to 
mucous membranes. 





Lipiodol is the registered trade-mark for the orig- 
inal product created by La fay. This product alone 
can bear the name Lipiodol. Made in the U. S. A. 
Available in a variety of ampule sizes and 20 cc. 
multiple dose vials. 


E. FOUGERA & CO., INC. 75 Vanck street, New York, N. 

Ctnjiun OistnbalKj; Vinjtit. Uld.. tOO VaBes St., Montrail. Cana' 


Roentgenogram with Lipiodol 
(1533— M — aj/I5/l946) 
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ROENTGENOLOGISTS 

to appreciate the Superior features found in the MATTERN 
full wave rectified “Dynagraph Special” with Rotating Anode 
X-Ray Tubes and silent motor driven tilt table. 

This Ultra moderm 200 MA two tube diagnostic unit, 
the latest in Diagnostic X-Ray units developed from the 
Mattern 200 MA unit, used so successfully by the U.S. Army 
and particulary well adapted to hospital and clinical re- 
quirements, is available at Mattern’s usual reasonable price. 



Mattern Dynagraph Special 200 


Inspection and comparison invited. 

Write today for further details. 

F. MATTERN MFG. CO. 4637-59 N. CICERO AVE. CHICAGO, 30, ILL. 
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FIND THE SOLUTION 



It doesn’t take a detective to find the 
solutions that are best for speedy, 
accurate radiographic processing. 
Urell concentrated X-ray solutions 
mix instantly with water. Now you 
can develop all the details in just 
five minutes, permitting accurate, 
emergency readings. The trademark 
"Dilute and Develop” is your complete 
instructions. No measuring, no mixing, 
no heating, no cooling. Order from 
your dealer today! 
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It contains a complete index of Radium 
and Accessory Equipment for Therapy 


This book 

confains information 
about: 

— inters^i^ial radium 
— intracavitary radium 
— surface radium 
—filters 

— handling and protective 
equipment 

— surgical and hospital 
equipment 
—recovery service 


You will find this book a valuable addition to your medical 
library. Should you desire modifications of standard items 
listed, teleradium units or radon extraction plants, our 
highly qualified and technically competent staff of physi- 
cists and technicians are prepared to manufacture these 
to your specifications or to submit designs to meet your 
particular requirements. Your inquiry on any aspect of 
radium therapy or equipment will be welcomed. 


ELDORADO ELDORADO MINING & REFINING (1944) LIMITED 

mADlUL^ 


P.O.BOX379 - OTTAW^A, CANADA 








-' 1- 'JS 


' ?c5ft4 
<?'■ 



v-f ' 


m 

8^ 


.lii’Ssyvo- '^■«. ", , 


’M 


X-RAY 

PAPER 







\j 

—A- -'; 




'* ' ■'‘‘ «r, *’ 

,'. •' ^ ,* *'V-5 

*iv 'i , -*' ' 

■ / -. ■r‘'.,r*. ,,v‘ "- I 


v^C 





POWERS X-RAY PAPER provides radiographs of high diagnostic quality at a fraction of the 
cost of any other medium. In use for 1 3 years, more than 4,500,000 chest radiographs have been made 
on Powers X-Ray Paper. Powers X-Ray Paper may now be had in perforated rolls for use with the 
Powers Magazine Cassette, or in standard cut sheet sizes. Other features of the complete Powers X-Ray 
Service are.- 







POWERS MAGAZINE CASSETTE, loaded like an ordinary camera 
with Powers X-Ray Paper, will make up to 50 radiographs without changing 
or reloading. The equipment is loaned by Powers, keeping the cost at a mini- 
mum — and effectively doubling the capacity of any standard chest x-ray unit. 


POWERS CASE-FINDING TEAMS operate anj'where, using regular 
220 volt, A.C. power. The mobile, modern equipment provides full size 14" 

X 17" radiographs. The result is a complclc job, done quickly and economically. " , „ ? 




•'OVer a hiillro 


chest x-rays taken last year 
on Powers X-Ray Paper 


, PorftiH deinilson fbecompJttePo^'trs 

. Service dr \ any ; 




POWERS X-RAY PRODUCTS, Inc 


Glen Cove. L I., N. Y. 






XXIV 


ADVERTISING DEPARTMENT 


<1 ><] >0 ><][><) I><i E><I XXIX [><J ><3 1><] ><1 ><1 >0 ><1 1><] ><I I>< I><I ><I > 



Roentgen Interpretation 

By GEORGE W. HOLMES, M.D. 

Board of Consultation, the Massachusetts General Hospital and Clinical Professor of 
Roentgenology Emeritus, Harvard Medical School 

AND 

LAURENCE L. ROBBINS, M.D. 

Radiologist-in-chief to the Massachusetts General Hospital and 
Associate in Radiology, Harvard Medical School 

Seventh edition, thoronghly revised, published 19^7. Octavo, 398 pages, with S66 

illustrations. Fabrikoid, $7.00. 

Many new methods of diagnosis and treatment in 
which the roentgen-ray plays its part have been intro- 
duced since the publication of the sixth edition of this 
work. In order that the book may reflect accurately 
the present status of roentgen diagnosis, many changes 
of importance have been incorporated in this edition. 
The subject matter has been thoroughly revised and 
brought up to date and references to current medical 
literature have been selected to give additional informa- 
tion. 

The outstanding characteristics of this text are its 
clearness and conciseness. It covers the entire body, 
part by part, and indicates how many processes may 
be revealed by the roentgen-ray. It points out the 
pitfalls in diagnosis and it illustrates the various lesions 
and deformities. Here will be found the essentials of 
correct interpretation. The work should be of value 
to all physicians interested in the interpretation of 
roentgen-ray films. The illustrations are well chosen 
Colics' fracturc—iateral view, and are produced vdth unusual clarity, owing to the 

that of the radius, and conceals high quality of paper Used throughout. Many of the 
the deformity in the radius. illustrations formerly reproduced from positive prints 

made from the original negatives have been discarded 
for negative illustrations, now the generally accepted method. This work will 
continue to serve as an excellent text for students and practitioners who wish a 
concise ready reference covering the fundamentals of roentgen diagnosis. 

Washington Square LEA & FEBIGER Philadelphia 6, Pa. 



In ans-.L'fring cdz-rrtiscinenls flcase mention The Americas Jour.val of Roentgenology and Radium Therafv 



THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RADIUM THERAPY xxv 


MYERS AND McKlNLAY 


THE 


estandthe heart 


Edited by 

J . Arthur Myers, M.D. 


Professor of Medicine and Preventive 
Medicine and Public Health, University of 
Minnesota Medicine and Graduate 
Schools, Minneapolis. 


C. A. McKinlay, M.D. 

Clinical Associate Professor of Medicine, 
University of Minnesota Medical School, 
Minneapolis. 

• Sixty-one specialists present this in- 
tegrated model survey of well-considered 
clinical knowledge most useful to the roent- 
genologist. In monograph-like chapters 
these well-organized volumes embrace every 
aspect of diseases of the chest and the heart 
and allied conditions. The high standard of 
this work may be expected to elicit the trust 
and confidence of principal physicians. 

• This outstanding book stimulates keen 
interest in study . . . includes procedures 
and methods of the most proficient masters 
. . . and introduces the most reliable, tested 
information. 



TYPICAL CHAPTERS OF SPECIAL 
VALUE FOR ROENTGENOLOGISTS 

/. Arthur Myers: EFFECTS OF IN- 
HALATION OF DUSTS 

Maurice B. Visscher & Victor 
Lorber: THE PHYSIOLOGY OF RES- 
PIRATION 

Stuart JV. Harrington: BENIGN 
INTRATHORACIC TUMORS 

Lewis J. Moorman: CYSTIC DIS- 
EASES OF THE LUNGS 

Herman J. Moersch: BRONCHO- 
SCOPY IN THE DIAGNOSIS AND 
TREATMENT OF PULMONARY DIS- 
EASE 

David T. Smith: CLINICAL PUL- 
MONARY MYCOSES 
John H. Moe: TUBERCULOSIS OF 
THE BONE AND JOINT 
Harry E, Vngerleider & Richard 
Guhner: ROENTGENOLOGY OF THE 
HEART 


The details most significant and 
useful are stressed: 

Common symptoms and signs which cause the 
patient to consult the physician. What can be 
expected to be learned from the clinical his- 
tory and physical signs. 

Latest accepted information on: History . . . 
Anatomy . . . Pathology . . . Etiologj’ . . . 
Diagnosis . . . Treatment . . . Prognosis . . . 
Physical Signs . . . Clinical Features . . . X-Ray 
Findings. 


1800 lorge-size 769 figures showing 

(7 X IOVjI pages 1003 illustrations 

429 roentgenograms 
Price: $25.50 

Payable in three easy payments of $8.50 monthly 


CHARLES C THOMAS - PUBLISHER 


SPRINGFIELD • ILLINOIS • U.S.A. 
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“CERTAIN ASPECTS OF THE ACTION OF RADIATION ON LIVING CELLS" 

(Edited by F. G. Spear) 

Supplement No. I of the BRITISH JOURNAL OF RADIOLOGY 

This supplement records the proceedings of a two-day Conference in London at 
which the following subjects were discussed: 

The Physical Processes involved in the Absorption of Radiation 

BY Living Cells 

(Chairman: The President, Dr. L. H. Clark, Ph.D., F. Inst. P.) 

The Action of Radiation on Viruses 
(Chairman: Dr. Ralston Paterson, M.C., M.D.) 

The Action OF Radiation on Dilute Aqueous Solutions 
(Chairman: Professor E. K. Rideal, M.B.E., F.F.R.) 

The Effects of Radiation on Germ Cells with Special Reference to Man 
(Chairman: Professor J. B. S. Haldane, F.R.S.) 

SUPPLEMENT No. 1 reports each Chairman’s statement, contains eighteen 
sets of papers — quoting over 200 authors — and a complete account of four gen- 
eral discussions. It is well illustrated — ^including some colour photographs of 
virus infections — and it is fully indexed for easy reference. The issue is strictly 
limited and to make sure of a copy, orders should be placed NOW. 

• A REFERENCE BOOK IN RADIOBIOLOGY • 

Published by the BRITISH INSTITUTE OF RADIOLOGY 
32 Welbeck Street, London, W. I, England 

Price sixteen shillings including postage. 
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SPOT-FILM DEVICE 

HAND OPERATION 


Large fluoroscopic screen, easy front-loading. 
One exposure over the whole film, two halves — 
or four quarter exposures, with automatic cassette 
shift, automatic stop-selection, and pneumatic 
stop-cushioning. 

new fable equipped with Scholz Spot-Film Device 


FRANK SCHOLZ X-RAY ENGINEERING SERVICE, INC. 

112 CUMMINGTON ST., BOSTON 15 

PIONEER MANUFACTURERS OF SPOT-FILM APPARATUS 




Publication date: October 1, 1948 

NEURORADIOLOGY 

By ALEXANDER ORLEY, M.D., F.F.R., D.M.R.D.E. (Camb) , 
Honorary Consulting Radiologist to the West End Hospital 
for Nervous Diseases, London, England 

QonimiA. 


Radiography of the Skull 

Radiography of the Temporal Bone 

Sphenoidal Sinuses 

The Sphenoidal Fissure 

Cranial Foramina 

Tomography 

Cranial Deformities 

Head Injuries 

Lesions of the Cranium 

Changes in the Skull Associated tvith Sys- 
temic Diseases 

Asymmetry of the Skull 

Radiographic Changes in the Feeble 
Minded 

Non-pathological Intracranial Deposits of 
Calcium 

Displacement of Calcified Normal Intra- 
cranial Structures by Space Occupying 
Lesions 

Pathological Intracranial Calcification Other 
than Neoplasms 

Degenerative Conditions in Which Abnor- 
mal Intracranial Calcification Is Usually 
• Absent 

Increased Intracranial Pressure 

Cranial and Cerebral Circulation 

Vascular Tumours and Anomalies of the 
Brain 

Cerebral Angiography 

Arteriography in Lesions of the Blood Ves- 
sels 

Diagnosis of the Histological Structure of 
Tumours from the Angiogram 

Peripheral Arteriography 


Cerebral Neoplasms 

Lesions and Deformities of the Sella Tur- 
cica and Parasellar Lesions 

Meningioma 

Acoustic Nerve Tumours 
Congenital Tumours 

Tumours of the Blood Vessels of the Brain 

Metastatic Tumours 

Calcified Tuberculoma of the Brain 

Intracranial Abscess 

Air Studies of Intracranial Lesions 

Interpretation of the Normal Ventriculo- 
gram 

Ventricular Measurements 

Different Radiographic Projections Used in 
Ventriculography 

Encephalography 

Ventricular Changes Following Head In- 
jury 

Porencephaly 

Arachnoiditis 

Encephalography in Cases of Mental Defi- 
ciency and Epilepsy 

Ventriculography 

Lesions and Anomalies of the Spine and 
Spinal Cord 

Spinal Injuries 

Posterior Prolapse of the Intervertebral Disc 
Spinal Tumours 

Forecast of the Histological Nature of the 


About 450 pages 


jjf Tumour from Radiographic Evidence 

Myelography 

Neuropathic Disturbances 

572 illustrations 843 references 

Price; About SlO.50 


CHARLES C THOMAS 
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2 . Transformer design that gives you constant 
potential. 

3 * Improved radiation quality with increased kv 
rating. 

4 . 40 to 50% more output than other 250 kv units. 


The new, improved Westinghouse double-column tube 
stand provides the ultimate in deep therapy equipment. 
With the exclusive new electric locks for both transverse 
and vertical travels, it gives greater convenience and 
more precise positioning than any other tube stand 
available. The vertical travel vernier is furnished as 
standard equipment. 

Your local Westinghouse X-Ray representative is 
anxious to tell you more about this netv double-column 
lube stand; or ivrite to us . . . Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. J-oaiss 
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Here’s the original patent for the first shockproof x-ray 
apparatus . . . inventor, Harry F. Waite.^ It’s easy enough 
to see ■why others claim authorship . . for Dr. Waite’s ' 
in'vention opened a new era. Both patient and doctor could 
henceforth be safe from high-voltage shock danger . . . 
could know peace of mind, and security of person. 

Time after time, over the sixty-odd years of its service, 
this organization has pioneered in bringing the Profession 
such trail-blazing advances . . . the first shockproof 
vertical fluoroscope; the first automatic safety control 
system; tlie shockproof flexible deep therapy 
apparatus, to name a few. 

It boils doivn to this; advanced design, excellent 
craftsmanship, dependable service . . . these are what 
make an investment' in Picker X-Ray Apparatus 
an investment in consistently high performance over 
an exceptionally long life. 

'Harry F. IF aitc, M.D., a founder of this company 


There are Picker Service Depots 
and Sales Offices in principal cities 
of the U.S. and Canada: all alertly 
at your service in providing x-ray 
apparatus, accessories and supplies. 

PICKER X-RAY CORPORATION 
300 Fourth Avenue • New York 10, N. Y, 
Waite MTg Division • Cleveland, Ohio 
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Clear blue safety base 

Contrast 

Wide latitude 


Convenient packaging 

Speed 

Detail 
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Mo(^ern 

RAOIUM# 
STORAGE . 

demands 

• safety from radiation 

• protection from tampering or theft 

• harmony with other office equipment 



The Eldorado radium storage safe, as illus- 
trated, presents the following features: 

• 28-inch safe working radius for 8 hours daily with 300 mgs. 
of radium in storage, provided by minimum lead thickness of 
3 inches in all directions. 

• Satin finish, stainless steel exterior sheathing minimizes sec- 
ondary radiation and maintains attractive appearance indefi- 
nitely. 

• Drawer drilled to specifications; rugged closure assured by 
making lock an integral part of drawer. 

Other sizes available to order. 

— We offer a complete radium service — 


ELDORADa 


RADIUMi 


ELDORADO MINING & REFINING (1944) LIMITED 

P.O.BOX379 - OTTAWA, CANADA 
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ANNOUNCING,.. 

The Last Word in Spotfilm Apparatus! 
Greater Scope & Flexibility 



Two Exposurea 6-i" , four Exposures 3^" Diam, 


Your choice of any of the above techniques, instantly, without fuss or adapter frames, 
without tube shifting, but with regular cassettes of standard dimensions; yet each ex- 
posure is accurately centered in relation to the X-Ray Tube. 

We have retained all the features which have made our 4 & I Spot-Film Device so 
immensely popular, such as one hand operation, large fluoroscopic screen, easy front 
loading, automatic cassette shift, automatic stops, and pneumatic stop-cushioning. 

Order your new table equipped with Scholz Spot-Film Device 

FRANK SCHOLZ X-RAY ENGINEERING SERVICE, INC. 

112 CUMMINGTON ST., BOSTON 15 

PIONEER MANUFACTURERS OF SPOT-FILM APPARATUS 
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In the selection of radiographic control 
equipment, the advantages offered by the 
Norelco PH 250 Vertical Control — should 
not be overlooked. 

Greater -accuracy in obtaining and dup- 
licating radiographic results, as well as 
adequate electrical protection for this class 
of investment, can now be realized as the 
result of requirements and suggestions of 
leading roentgenologists. 

As simply as possible, this control is 
designed to assist the operator in following 
the fundomental laws of X-ray physics. 

Every loss and inaccuracy is com- 
pensated for. 

Complete tube protection is provided 
through time-limiting devices for each 
tube load. 

MA readings are those of actual tube 
current — not including non-useful extraneous 
currents. 

Tube characteristics and space charge 
characteristics are fully compensated for. 

Fractional kilovoltage (I KVP) selection is 
provided by stepless control. 

Full data on this new control is available. 
Write for further details today! 




NORTH AMERICAN PHILIPS COMPANY, INC. 

^ fUlTON AVENJJE, MT. VERNON, N. Y. * IN CANADA; PHIIIPS INDUSTRIES LTD., 1203 PHILIPS SQUARE, MONTREAL 

EXPORT REPRESENTATiVEi PHILIPS EXPORT CORPORATION, 750 S. FUITON AVENUE, MT. VERNON, N. Y. 
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Milliampere Meter 
Milliampere-Second Meter 
Milliampere-Second Meter "On” 
Bucky and Phototimer Selector 
Bucky Ready Signal 
Milliampere Control for 
Fluoroscopy — Therapy 
Fluoroscopic Operation Signal 
Spotfilm Changeover Signal 
Therapy Switch — manual or timer 
Planigraph Accessory Control 
Control "On” 

Overload Circuit Breaker 
Compensation Indicator 


"Load-on" KVP Meter and 
Line Compensation Meter 
1/20 Sec. Synchronous Timer— time 
safety limit for each MA selected 
Phototimer Ready Signal 
Line Adjustor 
8-Step Monitor Selector. 
Stepless Radiographic KVP Control 
Therapy Position Signal . 
Therapy X-ray "On” 
Stereoscopic Release 
Panel Light "On — Dim” 

Main Line Signal 
Control "Off” 
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the Doctor 

will get them tomorrow ; 

A doctor who orders x-ray acces- • 
sories from Picker gets tliein 
promptly, and at the right price. Tliat 
applies to every one of tlie luindreds 
of items in the 200-odd pages of the ; 
Picker x-ray accessory catalog; many ; 
of them exclusive, all of tliem top i 
quality . . . like the typical selection \ 
shown here. 1 

Service of that calibre is possible | 
because accessories are ■ not merely ; 
the tail-on-the-kite liere: tliey’re of ! 
prime importance in their own right. ; 
Picker maintains ample stocks in ^ 
strategically located offices, staffed 
by men eager to serve you well. And 
size makes no difference ... an order 
for a few dental films is treated with 
the same respect, and gets the same 
prompt attention as one involving 
major equipment. 




X-RAY FILM PROCESSING SOLUTIONS 



New and improved . . . tin's Picker team of x-ray. 
fdm processin}:' concentrates. Really, concentrated, 
too ... a pint makes a gallon of full-strength new 
CLEAKMIX developer, easier to store, easier to 
liandle, quicker to mjx. Fill up with these depend- 
able, Picker-guaranteed solutions: they'll make a 
big dilTerence. 

■ I gal. 5 gal. 
(ii.earmix Developer ' 81.15 84.50 

Perfix Fixer 1.15 4.25 

Vitalix Replenislier 1;15 5.25 '■ 



This is Picker’s four-square film policy: (1) same 
day shipment (2) of fresh films (3) from ample 
stocks (4) held at local depots. Picker makes a 
fetish of freshness in films . . . Picker turnover 
means you get them at the very peak of prime. All 
types, all sizes, all leading brands. 



(.'ontains sullicient carbohydrates to provide reason- 
able nourishment between examination periods. 
Pleasantly palatable; won’t accentuate peristalsi.s, 
inrite nausea or other distress. Freely fluid in mix- 
ture, it gives crisp, clean silhouette of the G.l. 
tract walls. 

Basolae — 4 oz. cans $2.00 per dozen . : 

101b. " 3.50 eacb • 

J 



spection, and for “airing"’ between uses. Protective 
equivalent — .5 mm. lead. Outer shell of soft pliant 
brown calfskin has Hared cuff for sleeve comfort. 
Visiflex Lead Rubber Protective Gloves S30.00 pr. 



Dark-adapf your eyes wherever you are without in- 
terrupting whatever you’re doing. Slip on a pair of 

Polaroid Goggles shortly " --.....r-- Yqu 

can read even fine print • ‘ ■ ■ . 

-Polariod Dark-Adapter Goggle, mask tj-pe S4.75 
/ : ^ clip-on type 4,25 






.. ' Ilcre'.s a sturdy, handsome foot stool, thai’.s just the 
"right height to help patients board a table easily. 
; Heavy tubular steel construction,, chrome plated. 
■' The top is covered with a non-slip rubber tread: the 
■ ' '.legs are fitted with non-skid rubber shoes. 

. Footstool — S12.50 



CAMP GRID CASSETTE* 
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' 
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! 


The Potter-Bucky effect is built right into this new 
Cassette. Combines durability of a standard Picker 
Cassette with the scatter-restraining efficiency of the 
Lysholm Grid. Use it irhenever a moving diaphragm 
is impractical . . . bedside work, spot-films, etc. 


Camp Grid Cassette 

5"x7" S61.55 10"xl2" 134.25 

6i4"x8yi" .... 89.85 ll"xl4" 147.00 

8"xl0" .■ 111.50 14"xl7" 184.75 

*Dey;5Pc/ by Dr. John D, Camp, Rdchesfer, Minn» 


CONE RACK 



PICKER X-RAY CORPORATION 
900 rOUITH AVt..N|W TOtK 10, N. T, 

PUASt SfND ME THE FOUOWINC ITEMS. 


I foi. S 

n n "c 


XlEARMIX" 
'PERFIX" 
"VITAUX" 
doz. 4 ozs. BASOLAC 
I 10 lb. cons BASOLAC 
□ pr. VISIFLEX GLOVES 


□ □ 
□ □ 
□ 

□ 


qvmt. 

n dor. X RAY FILMS 

__ »lx# tjp* 

I I CONE RACK 
□ GOGGLES DO 

•yp* 

□ CAMP GRID 

CASSETTE ■ - i— 

LJ FOOTSTOOL 


Arc your concs' always in the way? Keep them “on 
file? in ibis convenient wall rack. Holds five cones in 
metal .slides built on the underside. lOV;" wide shelf 
lakes gloVcs,. calipers, and similar odds- and ends. 
Cone' Rack ( 46'’ longx lO'/i” widexS" high) ?30.00 


NAME 

ADDRESS ■ 

CITY STATE. 
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Fast, 
localized 
service on 



supplies 



Barium sulfate? Mixing paddles? In- 
terval timers? Aprons? Whatever you 
need in the way of x-ray supplies, the 
General Electric X-Ray office in your 
locality has it— and can get it to you 
fast! There are 57 of these offices and 
warehouses across the United States and 
Canada. A telephone call, wire, card or 
letter brings prompt delivery. Quality 
matches the G-E X-Ray reputation. 
Look over this selection. Then order. 
G.E. will do the rest! 


G-E SUPERMIX 
FILM-PROCESSING 
CHEMICALS 

TIicsc quick-mixin" liquid concen- 
trates produce high-quality radio- 
graphs in 4 minutes — 3 to develop, 
1 to clear. Supermix lasts longer — 
costs less per film. Rcfre.shcr main- 
tains strength of developer — makes 
it last 4 times longer. A good buy 
at an)’ time! 


To moke 

1 gal. 

3 gah. 

5 gals. 

Developer 

$1.15 

$2.75 

$4.50 

Refresher 

1.15 

. . . 

5.25 

Fixer 

1.15 

2.70 

4.25 




G-E BARIUM 
DIAGNOSTIC OPAQUES 

No waste due to spoilage when you use G-E 
barium compounds. You mi.x only what you 
need. The rest stays fresh and palatable in 
one-pound, air-tight cans. Popular with doc- 
tors and patients alike. Rigidly tested for 
purity and texture. 

G-E Barium Sulfate five 1-lb. cans $1.60 

G-E Bari-O-Meal (chocolate 

or vanilla flavor) five 1-lb. cans 2.10 

G-E Neo Bari-O-Meal . . . .five 1-lb. cons 2.10 
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X-RAY FILMS 

You get better radiographs ^rhen the films you 
use are fresh. And you get only the freshest x-ray 
films from G-E X-Ray, thanks to rapid turnover, 
rigid stock control, strategic hranches. Immediate 
shipments of three leading brands — Ansco, 
Du Pont, Eastman. See catalog for prices. 



XRP RUBBER APRON 

You’ll like the light weight 
of this protective apron. 
Reinforeed fasteners re- 
sist tearing, and the gen- 
erous cut gives ample body 
coverage. Made from 
clean, dnstless, crude- 
rubber sheeting having an 
XRP equivalent of 0.5 
mm pure lead. 

E3014A 

G-E XRP Rubber 
Apron $15.50 


LEVER-TYPE MECHANICAL 



cool 1C— Black 
coon D— Ivory 
G-E Lever-type 
Mechanical Interval 
Timer, $8.25 


INTERVAL TIMER 

This accurate timer 
is ideal for darkroom 
use or wherever inter- 
vals must be timed 
with stop-watch pre- 
cision. May be pre- 
set from 15 seconds 
to 2 hours. To start, 
simply flick the lever. 
Loud, clear alarm. 
Black or ivory metal 
case. 



VICTOREEN MINOMETER 

The Minometer is an absolute 
necessity in any clinic, hospital 
or plant doing a large amount 
of fluoroscopy or radiography. 
It detects stray radiation, thus 
helping to prevent injury. Safety 
indicators worn by operators 
show amount of exposure. Best 
x-ray protection insurance that 
you can buy! 

C4021A 

Vicloreen Minamefer $160 
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G-E X-RAY SUPPLIES AND 
ACCESSORIES CATALOG 

You’ll find everything the x-ray user needs 
described and illustrated in this 72-page 
catalog. There arc more than 750 articles — 
all of them available through anv of the 57 
offices listed. Items arc coded for case in 
ordering — by mail, wire or telephone. 

G-E X-Ray Supplies and Accessories Catalog. 
Mailed without charge 


These arc just a few of the manv items available for 
immediate delivery. For a complete list, send for the 
frec72-pagc catalog. Address General Electric X-Ray 
Corp., Dept. 1-41, 4855 McGeoch Arc., Milwaukee 
14, Wise. 


GENERAi @ ELECTRIC 



• General Electric X-Ray Corporation manufactures and distributes 
x-ray and electromcdical supplies and accessories; x-ray apparatus for 
medical, dental and industrial use; electromedical apparatus. 
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HONOR -SMATHERS^^ ^^PLASTIC TUBE 

Archives of Surgery October 1947, Vol. 55 
by 



The illustration at right shows a cross-secb’on of the double-lumen tube. 
By having the shthII tube, for introduction of mercury and air, buried within 
the wall of the tube, 'an unobstructed lumen for suction is provided. 

The unique construction of the Honor-Smathers Intestinal Intubation Tube 
p,o»id« the lollowins 

n Ease of intubation -extremely flexible -cannot "kink" D 
□ Extremely large capacity in suction lumen □ 

D Large size holes for suction -eliminating possibility of clogging □ 
D Complete control of tube at all times □ 


See Sctn^ieeil ^eeiieft 

Cat.No. 675,. Size, 16 Fr.' Complete with directions for use, $7.50 



C. R. BARD, Inc., Summit, N. J. 

0.»*r.b*t*** UNIlfO STAfIS CATHilll ■ INlTiOMfNl COlf 

THERE IS NO SATISFACTORY SUBSTITUTE FOR QUALITY 
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KELEKET 

diagnostic opaques 
for every examination 


/ 


From sinuses to colon, there 
ore KELEKET opaques for every 
diagnostic technique. Each is thor- 
oughly tested and standardized 
to assure optimum results and is 
packaged to make your work 
easier. Each gives you the con- 
trast you require for quick and 
positive diagnosis. 


SINUSES — lodoehloral 

LUNG — lodoehloral, possessing definite therapeutic value 
GALLBLADDER — Tedradol Emulsion, lodeikan, and Priodax 
URETER— /odochloro/ 

COLON — Sfobarium and Barium Sulphate 
PAROTID GLAND AND DUCT— lodoc/i/orof, excellent for 
examination of small glandular passages 
ESOPHAGUS — Slabarium 
STOMACH— Slatarium 

KIDNEY — Hippuran, Nea-lopax, and Diodrast 
BLADDER — lodoehloral, Diodrast and Neo-lopax 
SPINAL CORD — Panlopaque or lodoehloral 
FALLOPIAN TUBES — lodachloral or Neo-lopax 
FISTULA— lodoehloral ^ 

> 
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The many advantages of using KELEKET Opaques are "cleor fo be seen,” even in a single examinolion. 
Ask your KELEKET Representative for details. 


The 


KEUEY-KOETT 




CT?: 


205 9 WEST FOURTH ST. 


Manufacturing Co. 

COVINGTON, 


K Y . 
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G-E X-Ray design 
Has created a new 
Table and tube stand 
For radiography . , . 

And fluoroscopy 
Built to do more things 
And do them better. 

Shaped to fit your needs . . . 

It’s entirely new — 

The x-ray table of tomorrow 
Created by General Electric — Today ! 


THE NEW G-E MAXISCOPE 

Here is a completely new combination table 
for radiography and fluoroscopy. Into it, 
G-E engineers have built many new and 
important advantages. With it, the roent- 
genologist will find new ease, faster posi- 
tioning, and better results. 

a improves technics. For injection work, 
variable speed angulation and 30-degree Tren- 
delenburg position on the Maxiscope offer new 
benefits. You have your choice of the Scholz 
or the newly developed G-E spot film device. 
Photo-timing is available. 

It produces better results. More uniform 
radiographic results are produced by the new 
ronlinuous motion Ducky diaphragm. Fluoro- 


scopic cross travel has been increased to 12 
inches. New automatic device limits fluoro- 
scopic field. Vertical stereoshifter is new and 
greatly improved. . 

It handles more easily. Table angulation is 
quiet, powered by a motor that tvhispers. Radio- 
graphic tube glides across table. Tube stand 
and fluoroscopic carriage lock by conveniently 
located controls. Tube stand travel above the 
table has been increased to 60 inches. A tele- 
scoping platform supports the tube stand, re- 
moves projecting floor obstructions. 

For full details on the new Maxiscope, write 
General Electric X-Ray Corporation, Dept. 
1-23, 4855 McGeoch Ave., Milwaukee 14, Wise. 


GENERAL m ELECTRIC 

X-RAYI 

Gfnrrfll ElfCtric X'Rtfy Corporetion manufactures and dutribute^ x-ray apparatus for medical^ 
dente! and inJiutnal use; electromedical equipment; x-ray and electromedical supplies and accessories. 
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In the intricate production of “Patterson” 
Intensifying and Fluoroscopic Screens, labor- 
atory control and scientific tests play an im- 
portant role. They insure the high quality and 
uniformity for which these screens are well 
known to radiologists everywhere. 

Every “Patterson” Screen is triple-checked 
for uniformity of speed . . . for ability to render 
detail and contrast . . . and for mechanical per- 
fection — freedom from dirt, blemishes, marks, 
or extraneous matter which might confuse diag- 
noses. Even pre-tested luminescent chemicals 
are again scientifically tested in Patterson lab- 
oratories to verify their purity. 

These scientific tests and laboratory control 
of manufacturing operations are routine prac- 


tices in the Patterson plant. They insure that 
“Patterson” Screens measure up to the exacting 
requirements of the science of radiology. That 
is why for more than 30 years, “Patterson” has 
been recognized as the world standard of screen 
quality. 

Examine your screens regularly. If they are 
damaged, worn or stained . . . replace them 
promptly with “Patterson” Screens for radio- 
graphs of high diagnostic value. Your dealer has 
a complete stock. 

E. I. du Pont de Nemours & Co. (Inc.) 
Patterson Screen Division 
Towanda, Pa. 
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PNEUMOENCEPHALOGRAPHY IN THE DIAGNOSIS 
OF CEREBELLAR ATROPHIES* 

REPORT OF FIVE CASES 
By L. UZMAN, M.D. 

WAVERLEY, MASSACHUSETTS 


T he diagnosis of primary cerebellar 
atrophy usually offers little difficulty 
in cases where the gradual evolution of 
cerebellar ataxia chiefly affecting the gait 
is not associated with any evidence of 
affection of other systems or of any dis- 
order of the cranial nerves. Such a conclu- 
sion is, however, reached by a process of 
exclusion of which the disadvantages be- 
come apparent when an unusual feature, 
such as, for example, a sudden onset 
following trauma, complicates the picture. 
Even a final autopsy verification of diag- 
nosis is seldom attained, owing to the pro- 
longed course of the illness. 

The pneumoencephalographic findings on 
patients suspected of having primary 
atrophy of the cerebellum, but in whom in- 
tracranial neoplasm could not otherwise be 
excluded, seemed to suggest that air 
studies may serve as a useful adjunct in 
establishing an in vivo confirmation of the 
diagnosis of primary cerebellar atrophy. In 
the 5 cases presented here, the diagnosis 
could be established on clinical data alone 
but pneumoencephalography gave satis- 
factory confirmation. 


Although the pneumoencephalographic 
picture presented by cerebellar atrophies 
has been previously commented upon, it 
seems pertinent to point to the paucity of 
reports of the use of this method of 
demonstrating a reduction in size of the 
cerebellum. Some^ who have advocated the 
method have overlooked the difficulty pre- 
sented by the fact that reduction in size of 
the cerebellum is not always in propor- 
tion to the intensity of symptoms. In the 
primary lamellar atrophy, the shrinkage of 
the cerebellum is slight and the disorder 
demonstrable only by the loss of Purkinje 
cells on microscopic examination of the 
cerebellum, whereas the clinical disturb- 
ances may have been quite severe. On the 
other hand, cerebellar agenesis and heredi- 
tary primary atrophy may show minimal 
clinical disturbance until a fairly advanced 
stage of the disease, though the pathologist 
finds only a vestigial cerebellar remnant has 
been present. Just as the actual loss of 
cerebellar cortex does not indicate any 
proportional loss of cerebellar function, so 
the apparent size of the cisterna cerebello- 
medullaris, as seen on a lateral film, does 


* From the Ncurologic.-il Unit, lloston City Hospiwl and the Department of Xcurology, Harvard Medical School, Boston, Mass. 



L. Uzman 


Sf.ptf.mber , 1948 


294 

not necessarily give a true indication of the 
real size of the cerebellum in relation to the 
posterior fossa. The occasional uneven 
density of the falx cerebelli, restriction of 
the atrophy to the cerebellar hemispheres 
with relative integrity of midline structures, 
may easily lead one to miss the loss in cere- 
bellar substance if this be judged solely on 
the basis of the apparent air content of the 
posterior fossa as seen on a single lateral 
film. Only a systematic study of infraten- 
torial air pockets in stereoscopic antero- 
posterior, posteroanterior and lateral views 
will give a true picture of the depth and 
extent of these pockets, and hence, in- 
directly, indicate the extent of actual loss 
in cerebellar mass. Thus the presence of 
pneumoencephalographic evidence of cere- 
bellar atrophy will act as a confirmation of 
the clinical diagnosis, whereas its absence 
can only be taken as suggesting that the 
parenchymatous degeneration might only 
be of an extent determinable by micro- 
scopic study. The clinical diagnosis can 
only be confirmed but not negated by en- 
cephalographic evidence. 

The clinical criteria for differentiating 
one type of progressive cerebellar atrophy 
from another are quite unreliable and at 
best only presumptive. The clinical differ- 
ential diagnosis is, as Dejerine puts it, “des 
plus delicats et rien n’est plus malaise que 
de I’etablir.” We have no evidence of en- 
cephalographic criteria to aid in the differ- 
entiation though, on anatomical grounds, 
slight enlargement of the prepontine cistern 
might be expected to corroborate the pres- 
ence of olivo-ponto-cerebellar degenera- 
tion. Among the cases presented here, 
Case I was considered tentatively to belong 
to the class of olivo-ponto-cerebellar de- 
generation, and encephalography did show 
a slight enlargement of the prepontine cis- 
tern. However, a similar enlargement was 
also present in 2 (Cases ii and v) of the 
other cases. Thus, a definitive classification 
of the “type” of parenchymatous degenera- 
tion in considering any individual case still 
falls mainly within the domain of neuro- 
pathology. 


TECHNIQUE 

Since our avowed interest focussed on 
obtaining a complete visualization of the 
whole subarachnoid space and the struc- 
tures outlined by it, it was consequently 
imperative that one should resort to a very 
thorough replacement of the fluid within 
these spaces by air. Thus in all 5 cases 
reported 160-220 milliliters of spinal fluid 
was withdrawn by the lumbar route and 
replaced by air without the application of 
positive pressure, the actual amount of the 
removable fluid quantity depending on the 
free flow of fluid under good pressure, on 
the patient’s degree of discomfort, and on 
any change in vital signs. Proper premedi- 
cation, in our opinion, is of paramount im- 
portance in preventing the patient’s suffer- 
ing any undue discomfort and in ensuring 
the safety, of what might otherwise seem a 
drastic procedure, even in patients whose 
age and physical condition (Case v) might 
have been deemed a contraindication. 

The procedure followed was essentially 
that outlined by von Storch.^ Nembutal 0.2 
gram and morphine 10 mg. subcutaneously 
was given one-half hour prior to the lum- 
bar puncture. Twenty minutes later atro- 
pine sulfate 0.6 mg. was administered by 
the same route. If this premedication re- 
sulted in a considerable fall in blood pres- 
sure, this was remedied by ephedrine sul- 
fate 50 mg. given intramuscularly. Lumbar 
puncture was performed in the sitting po- 
sition. The fluid was allowed to escape' un- 
der its own pressure into a large syringe 
held horizontally, displacing' the piston. 
Each removal of 10 milliliters of fluid was 
followed by replacement with 10 ml. of 
air, this procedure being repeated until the 
estimated quantity was reached. After each 
injection of air, the head was moved later- 
ally, anteflexed and retroflexed, to allow 
the air free admission to the various basal 
cisterns and then to distribute itself evenly 
throughout the subarachnoid space. As 
soon as the required amount of fluid was 
replaced, the lumbar needle was withdrawn 
and anteroposterior, posteroanterior, right 
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and left lateral stereoscopic films were taken, 
usually with the patient in the recumbent 
position. 

The headache resulting from the proce- 
dure was controlled by raising the foot of 
the bed, forcing fluids and giving codein 
and aspirin, and in all 5 cases the headache 
had disappeared within four to eight hours. 

The procedure described by Robertson* 
for the visualization of the cerebellum car- 
ries two distinct advantages, i.e., a more 
direct view of the whole cerebellar silhou- 
ette, and the use of much smaller amounts 
of air, thus reducing the patient’s discom- 
fort to a minimum. Although we have not 
used this method, it does seem to recom- 
mend itself in cases where encephalog- 
raphy is resorted to with the sole purpose 
of demonstrating atrophy of the cerebellum 
and should find more widespread use in the 
future. 

REPORT OF CASES 

Case i. C. L., Male, white, aged thirty-eight, 
electrician, was admitted to the Neurological 
Service of the Boston City Hospital on May 
9, 1946, with the chief complaints of slurring of 
speech for five years, and diplopia and un- 
steadiness of three years’ duration. The diffi- 
culty with his speech came on very insidiously, 
being first noticed by his friends who complained 
that the patient spoke "as if he had a hot po- 
tato in his mouth.” The words were slurred, 
indistinct, and gradually assumed an explosive 
quality. About three years prior to his present 
admission the patient noticed the onset of 
transient episodes of diplopia, usually initiated 
on attempting to focus for some time at a dis- 
tant object. These episodes would only last for 
a few minutes. At about the same time the 
patient noticed that his body would sway from 
side to side while he shaved in front of the 
mirror. Over the next two years this unstead- 
iness while standing gradually progressed, 
affecting also his gait and making it impossible 
for him to walk on a straight line. Friends who 
witnessed his staggering and unsteady gait had 
often unjustly accused him of being inebriated. 
During all this time there was no gross un- 
steadiness in the movements of his upper ex- 
tremities. Five months prior to admission the 
onset of occ.asional brief episodes of dizziness 
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when the patient Jay flat on his back, made 
their appearance. At no time was there any 
headache, nausea or vomiting. There had never 
been any blurring of vision nor were pares- 
thesias ever noticed. Bladder, bowel and sexual 
functions had always been normal. 

Past history: The patient volunteered the in- 
formation that since early childhood he had 
always had great difficulty in performing fine 
coordinated movements with his fingers, such 
as fitting a small screw into a little hole, etc. 
The use of alcohol was denied. 

Family history was entirely negative for 
neurological disorders of any kind. 

Examination on admission to the service dis- 
closed a well nourished, well developed man, 
anxious to cooperate and quite reliable. The 
general physical examination was entirely nega- 
tive. The blood pressure was recorded as 135/90 
mm. On neurological examination the slurring 
of speech was most conspicuous. The words 
were at times unintelligible. His speech had an 
explosive quality trailing off at the end of a 
phrase in a slurred diminuendo. The pupils 
were equal, reacted to light and on accommoda- 
tion. The fundi were entirely normal. Extra- 
ocular muscles functioned normally, and there 
was no nystagmus. The tongue was in the mid- 
line, showed no tremor or atrophy. The rest of 
the cranial nerves were normal. There was no 
weakness of any of the extremities. Reflexes 
were generally hyperactive but bilaterally 
equal. The plantar responses were flexor. No 
sensory impairment could be demonstrated, 
position and vibration sense also being intact. 
Finger-to-nose test showed bilaterally a very 
slight tremor at the end of motion. There was 
no past-pointing. Alternating movements were 
poorly performed. The heel-to-shin test showed 
a slight bilateral dysmetria. The patient walked 
with a broad base, was unable to walk on a 
straight line without swerving to one side or the 
other, and seemed to take great care in turning 
around, this movement being executed with 
studied care, the whole trunk and hips moving 
simultaneously as if placed in a suit of armour. 
Romberg’s sign was absent. 

Blood and urine studies were entirely within 
normal limits. Blood Hinton was reported nega- 
tive. Non-protein nitrogen 30 mg. per cent. 
Lumbar puncture showed an initial pressure of 
150 mm. water; the fluid was clear, colorless and 
contained no ceils; Pandy test negative, total 
protein 14 mg. per cent, chlorides 711 mg., and 



296 


L. Uzman 


September, 1948 



Fig. I. Case i. Lateral roentgenogram. 


the gold-sol curve was flat. Spinal fluid Hinton 
and Wassermann reactions were reported as 
negative. 

Roentgen examination of the skull, cervical 
spine, chest and abdomen was entirely negative. 

A pneumoencephalogram was performed with 
the removal of 170 ml. of fluid without notice- 
able discomfort to the patient (Fig. i, 2 and j). 

Patient was discharged on May 29, 1946. 

Case ii. W. W., single, white, unemployed 
male, aged thirty-eight, was admitted to the 
Service on September 7, 1946, with a six year 
history of weakness of his legs. The patient had 



Img. 2. Case 1. .■Anteroposterior roentgenogram. 


been a neurotic child with “asthma” up to the 
age of fourteen, and enuresis lasting up to the 
age of eighteen. About twenty years before his 
present admission the patient had become a 
confirmed alcoholic. However, it was only 
about six years prior to admission that he 
noticed the onset of unsteadiness in walking. 
His legs began to feel weak, and he had to walk 
with a broad base to avoid reeling and stagger- 
ing from side to side. This unsteadiness pro- 
gressed over the next three years to the point 
where the patient could not walk without sup- 
port. There was no associated weakness or un- 
steadiness of the upper extremities. Headaches 
vertigo, nausea and vomiting were denied. 



There was no disturbance of bladder, bowel or 
sexual functions. 

The past history was negative except for sev- 
eral hospital admissions for treatment of acute 
alcoliolism, the diagnosis of cirrhosis of the liver 
having also been established during one of these 
hospitalizations two years prior to the present 
admission. 

The family history was non-contributory. 

Examination of the patient disclosed an 
obese, sullen male in no discomfort. The general 
physical examination disclosed atrophy of the 
papillae of the tongue which had a magenta 
color, and enlargement of the liver which could 
be felt four fingers below the right costal mar- 
gin, being smooth, hard, and non-tender. 
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The neurological examination showed no ab- 
normalities of pupils, eye-grounds or of the 
cranial nerves. There was no nystagmus. The 
strength of all four extremities was normal. 
There was no demonstrable hypotonia. Reflexes 
were hyperactive and equal throughout except 
for an absent right ankle jerk. Plantar re- 
sponses were flexor. No sensory loss could be 
demonstrated. Position and vibratory sense 
were intact. Romberg’s sign was absent. 

The patient had a fine tremor of the head in 
both the anteroposterior and lateral planes. 
There was titubation of the trunk and slight in- 
tention tremor of the upper extremities in the 
finger-to-nose test. Alternating movements 
were very poorly performed. The heel-to-shin 
and toe-to-object tests showed gross ataxia. The 
patient walked with a broad base and reeling 
gait, occasionally reacliing out for support to 
keep himself from falling down. 

Blood and urine studies were within normal 
limits. The blood Hinton test was negative. 
Lumbar puncture showed an initial pressure of 
120 mm. of water, no cells, negative Pandy test 
and gold-sol curve, total protein of 14 mg. per 
cent. The cerebrospinal fluid, Hinton, and 
Wassermann tests were also reported as nega- 
tive. 

A pneumoencephalogram was done after re- 
moving 220 ml. of fluid, without any discomfort 
to the patient (Fig. 4). 

The patient was discharged September 24, 
1946, his condition being essentially un- 
changed. 

Case hi. D.B., male, white, unmarried, clerk, 
aged sixty-one, was admitted to the Neurologi- 
cal Service of the Boston City Hospital with a 
history of progressive unsteadiness of his legs, 
this condition having had an insidious onset 
about one year prior to the present admission. 
The unsteadiness was limited to the lower ex- 
tremities and was not associated with any 
weakness. Although minimal at the beginning, 
being only noticed while stepping on and off 
side-walks, the unsteadiness progressed over the 
period of a year to the extent that walking be- 
came quite difficult, and the patient often 
found himself staggering from side to side. At 
no time was there any headache, vertigo, 
nausea, vomiting or difficulty with speech. 
There were no associated paresthesias, shooting 
pains or motor weakness. .About six months 
prior to admission, the patient began to have 
difficulty in emptying his bladder. This became 




Fig. 4. Case n. Lateral roentgenogram. 


progressively worse. On admission to the 
Boston City Hospital, Genitourinary Service, he 
was found to have a marked prostatic hyper- 
trophy. A transurethral prostatectomy yielded 
16.5 grams of tissue which was identified as 
adenocarcinoma of the prostate on histopatho- 
logical examination. Immediately before his ad- 
mission to the Neurological Service a bilateral 
orchidectomy was also performed and the pa- 
tient was put on stilbestrol. 

There was no history of ingestion of alcohol. 

The family history was negative for neuro- 
logical disorders of any kind. 

At the time of the patient’s admission for 
neurological review on September 25, 1946, he 
had almost completely recovered from the 
operative procedures of which some local 
edema of the penis and scrotum were the only 
residual signs. 

The general physical examination disclosed 
an emaciated, elderly male in no discomfort. 
The skin was pale and dry. There was an old 
injury of the right eye with resulting opacity of 
the lens, a fixed right pupil and almost complete 
amaurosis on that side. The rest of his physical 
examination was negative except for the physi- 
cal sequelae of prostatectomy and bilateral 
orchidectomy. The blood pressure was 150/90. 

His neurological examination showed ab- 
sence of the pupillary reflexes on the right side 
due to the old injury. The left pupil reacted 
normally to light and on accommodation. Fundi 
and vi.sual fields were normal. There was no 
nystagmus. The cranial nerves were intact. No 
weakness ot any of the extremities was noticed. 
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Biceps, triceps, radial and knee jerks were bi- 
laterally equal and normal. The left ankle jerk 
was absent. Plantar responses were flexor. Ab- 
dominal and cremasteric reflexes were present 
and equal. No sensory loss could be demon- 
strated. Vibratory and position sense were also 
intact. Romberg’s sign absent. The finger-to- 
nose test was well performed- bilaterally. No 
adiadokokinesis was evident. The heel-to-shin 
and toe-to-object tests were, however, very 
poorly performed, with marked ataxia and ac- 
tion tremor. The gait was broad based and 
ataxic, walking on a straight line being impossi- 
ble. When asked to stand perfectly still, a 
tremor of the head and titubation of the trunk 
became quite evident. 

Examination of the blood showed a red cell 
count of 3.35 million, white cell count of 7,150, 
hemoglobin 60 per cent, with a differential 
count of polymorphonuclears 75 per cent, 
lymphocytes 24 per cent, monocytes i per, cent. 
The blood Hinton test was negative. Non- 
protein nitrogen 50 mg. per cent, and serum 
total protein 5.58 grams per cent. 

Urine analysis showed a clear yellow urine 
giving an alkaline reaction, with a specific 
gravity of i.oio, one plus albumin, no sugar, 
and with large amounts of leukocytes in the 
urine sediment. 

Lumbar puncture'disclosed an initial pressure 
of 180 mm. of water, with free dynamics. The 
fluid contained 8 red blood cells, no white blood 
cells, the-Pandy test' was negative, the total 
protein ii mg. per cent, the gold-sol curve was 
flat, and the Hinton and Wassermann tests 
were reported as negative. 

Roentgen examination of the .chest showed 



1 ‘iG. 5. Case nj. L.-iternl roentgenogram. 


no metastases, the heart was not enlarged but 
the aorta was tortuous and markedly sclerotic. 
There, was an irregular, mottled density involv- 
ing the second lumbar vertebra, the right pubis, 
ischium and ilium, consistent with metastatic 
carcinoma. 

Pneumoencephalography was performed with 
the removal of 180 ml. fluid. The patient suf- 
fered minimal discomfort consisting of a head- 
ache which persisted for eight hours (Fig. 5). 

After the .subsiding of his penile and scrotal 
edema, the patient was discharged on Novem- 
ber 22, 1946, to a nursing home for terminal 
care. 

Case iv. P. Z., single, unemployed, Rus- 
sian-born, white male, aged fifty-nine, was ad- 
mitted to the Neurological Service of the Bos- 
ton City Hospital on January 19, 1947, with a 
history of “nervousness” of six years’ duration. 
The patient was allegedly quite well up to six 
years prior to his present admission when he 
noticed the onset of a coarse tremor of both 
hands becoming evident only when he tried to 
use his hands. He had difficulty in writing and 
in using his tools properly. He never seemed to 
be able to hammer a nail because he always 
missed the nailhead by striking the hammer to 
one side or the other of the intended spot. About 
the same time a slowness and stiffness of gait 
was noticed which had progressed consistently 
over the subsequent years rendering the pa- 
tient quite ataxic, with staggering and occa- 
sional reeling to one side or the other. These 
symptoms had been getting progressively 
worse. For the past six years he had also ex- 
perienced paresthesias described as water drib- 
bling down his legs or ants crawling down his 
thighs. These had only been noticed at night 
time and lasted about a minute, allegedly com- 
ing on almost every night. There have been no 
headaches, vertigo, weakness, nausea or vomit- 
ing. 

The patient had been using alcohol in con- 
siderable amounts up to the time of onset of his 
neurological symptoms. 

The family history was non-contributory. 

The general physical examination revealed a 
deviation of the trachea to the right with im- 
paired resonance over the right apex anteriorly. 
Otherwise the physical findings were essentially 
normal. Blood pressure was recorded as 154/ 94- 

On neurological examination the pupils were 
found to be equal and reacted normally to light 
and on accommodation. There was no nystag- 
mus. The fundi and visual fields were normal. 
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The cranial nerves appeared to be intact. 

The strength of the extremities was normal 
and equal. The biceps, triceps, radial patellar 
reflexes Avere equal and slightly hyperactive; the 
ankle-jerk on the right, however, Avas slightly 
less active than the left. Abdominal and cremas- 
teric reflexes Avere present. The plantar re- 
sponses were bilaterally flexor. No sensory loss 
could be demonstrated. Position and vibratory 
senses Avere intact. 

The patient was noticed to have a rapid 
rhythmical tremor of the head, exaggerated by 
voluntary movements of the head. There Avas a 
coarse terminal tremor of the arms and hands 
during the performance of the finger-to-nose 
test. Alternating movements Avere very poorly 
performed. Past-pointing and the rebound phe- 
nomenon could be easily elicited with the usual 
tests. A generalized hypotonia of muscles, es- 
pecially of the upper extremities Avas noted. The 
heel-to-shin test and the toe-to-object test 
showed definite cerebellar-type ataxia and dys- 
metria. The gait Avas broad based and unsteady. 
Walking on a straight line was not possible. At- 
tempts at running were consistently defeated 
by the loss of balance and excessive staggering. 

Blood and urine studies were entirely Avithin 
normal limits. The blood Hinton was negative, 
and the non-protein nitrogen 34 mg. per cent. 

Lumbar puncture revealed a clear fluid with 
an initial pressure of 70 mm. of water. It con- 
tained no cells, the Pandy test was negative, 
the gold-sol curve Avas flat, the total protein 
Avas 29 mg. per cent, Avith negative Hinton and 
Wassermann tests. 

Roentgenograms of the chest and skull Avere 
negative. 

Pneumoencephalography was undertaken 
Avith the removal of 210 ml. of spinal fluid and 
replacement by air (Fig. 6 and 7). 

The patient Avas discharged on January 27, 
1947, Avithout any change in his original condi- 
tion. 

Case a\ J. H., a single, Avhite male, aged 
seA'^enty, Avas admitted to the Neurological 
Service of the Boston City Hospital on January 
24, 1947, Avith a tAventy year history of shaking 
of his hands and unsteadiness of his legs. The 
disease had begun insidiously, first noticed as a 
tremor of the hands as the patient reached out 
for objects. Soon unsteadiness in Avalking, oc- 
casional staggering, and swaying of the trunk 
Avhile sitting made their appearance. There AV'as 
no concomitant Aveakness, pain or headache. 
Tlie disease had progressed steadily and had 



Fig. 6. Case iv. Lateral roentgenogram. 



Fig. 7. Case IA^ Posteroanterior roentgenogram. 

become very much Avorse about a year prior to 
admission, so that Avalking and shaAung had be- 
come very difficult. The patient also complained 
of hoarseness developing oA’^er the period of one 
year. He also admitted a gross loss of memory 
for recent events, but could not indicate the 
time of onset of this symptom. 

The past history Avas entirely negative. In- 
gestion of alcohol Avas denied. 

The family history Avas non-contributory. 

Examination disclosed a Avell deA’eloped, 
slightly emaciated white male, Avho showed the 
general raA'ages of senescence. Blood pressure 
AA’as 142/56. The skin Avas atrophic and there 
Avas a mycotic infection of the toes. Marked 
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Fig. S. Case v. Lateral roentgenogram. 

generalized arteriosclerosis was evident. The 
cranial nerves were intact. Tliere was no nys- 
tagmus. Laryngoscopic examination disclosed 
paralysis of the interarytenoid muscles with bi- 
lateral adductor palsy. Motor power was well 
preserved in all four extremities. 'Reflexes were 
bilaterally hypoactive, the ankle-jerks being 
absent. The plantar responses were flexor. Po- 
sition and vibratory sense were reduced below 
the knees; otherwise there were no sensory 
changes. The patient presented the following 
evidences of cerebellar disease: there was a 
tremor of the head in the anteroposterior and 
Literal planes, this being markedly accentuated 
during walking. A coarse action tremor was evi- 
dent in both upper extremities, not being 
limited to the hands but being also initiated at 
the elbow and shoulder. Adiadokokinesis was 
present as was also the rebound phenomenon. 
The heel-to-shin and toe-to-object tests dis- 
closed gross ataxia in the legs. The gait was 
broad based, with occasional staggering and 
reeling from side to side. Attempts at walking 
on a straight line were constantly foiled by this 
unsteadiness. 

Blood and urine studies were normal. The 
blood serology was reported as negative. Ex- 
amination of the spinal fluid was entirely nega- 
tive. 

Roentgen examination of the skull and chest 
was negative. 

Pneumoencephalography was undertaken 
after the usual premedication (Fig. 8); 120 ml. 
of fluid was removed and replaced with air. The 
patient recovered from the procedure uneven t- 
lully and was discharged on February 18, 1947, 
without any change in his condition. 

Ptietnimencephalo^raphy. Case 1. The lateral 


ventricles are symmetrical, normal in size, and 
show no displacement (Fig. i, i and 3). The 
third ventricle occupies its normal position in 
the midline. The aqueduct and fourth ventricle 
visualized in the lateral films are normal. The 
supratentorial subarachnoid markings are well 
outlined, indicating a possibility of diffuse cor- 
tical atrophy. The prepontine and perichias- 
matic cisterns are well defined and large. Im- 
mediately under the tentorium there is an un- 
usually large collection of air outlining the 
rostral or superior surfaces of the cerebellar 
hemispheres which present a rather pronounced 
concavity (Fig. 2 and 3) in contrast with the 
gentle ellipsoid slope that characterizes the su- 
perior contour of the normal cerebellum. The 
lateral films depict the relationship between the 
semilunar lobes and the dural lining of the pos- 
terior fossa. The maximum distance between 
cerebellum and bony density reaches 14 milli- 
meters at one point. This space is continuous 
with the cisterna cerebello-medullaris which is 
about twice the normal size. The anteropos- 
terior view emphasizes the reduced density be- 
low the tentorium. The whole picture is one of 
pronounced atrophy of the cerebellum. 

Pneumoencephalography . Case n. There is a 
uniform dilatation of both lateral ventricles 
without any displacement. The third ventricle 
is moderately dilated but occupies its normal 
position in the midline. The supratentorial sub- 
arachnoid markings are slightly accentuated, 
indicating a moderate amount of cerebral corti- 
cal atrophy. The basal cisterns are rather large, 
as is the prepontine cistern. The posterior fo.ssa 
holds an unusually large amount of air, the 
cerebellar silhouette being clearly outlined over 
its inferior surface by a large pocket which is 
continuous with the cisterna cerebello-medul- 
laris beneath'it (Fig. 4). The maximal distance 
between the inferior cerebellar surface and the 
cranial diploe opposite it is 14 mm. as measured 
on a lateral film. It was concluded that a defi- 
nite reduction in size of the cerebellum had 
taken place, though the subtentorial space was 
not outlined as in Case i. 

Pneumoencephalography . Case iii. The lateral 
ventricles are symmetrically enlarged and show 
no displacement. The third ventricle is in the 
midline and perhaps slightly wider than usual. 
The subarachnoid markings over the surface of 
the cerebral hemispheres indicate a moderate 
degree of cortical atrophy. The posterior fossa 
is well filled with air, demarcating a definite en- 
largement of the cisterna cerebello-medullaris 
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both in width as well as in depth (Fig. 5). The 
infratentorial air pockets are also definitely 
larger than commonly seen, the whole picture 
being consistent with cerebellar atrophy. 

Pneumoencephalography. Case iv. Both lat- 
eral ventricles are symmetrically and uni- 
formly dilated, without any displacement or 
distortion. The third ventricle is in the midline 
and moderately enlarged. The cerebral sulci do 
not appear wider than usual and there is no evi- 
dence of cortical atrophy. 

In the lateral view the superior surface of the 
cerebellum has lost its normal rounded sil- 
houette and presents a concave surface (Fig. 6). 
In anteroposterior and posteroanterior views 
(Fig. 7) the amount of air between tentorium 
and cerebellum appears of normal, or only 
slightly increased, amount. The lateral recesses 
of the posterior fossa show large collections of 
air, indicating a definite reduction in size of the 
cerebellum. This atrophy is further emphasized 
by the accentuation of the individual outlines 
of the cerebellar fissures. The cisterna cerebello- 
medullaris is about twice the normal size, and 
there is a large collection of air between the in- 
ferior surface of the cerebellar hemispheres and 
the inner diploe of the occiput, the greatest dis- 
tance between these being at a point 10 mm. 
beneath the tentorium where the cerebello- 
diploic space is measured as 15 mm. on the 
lateral film. Examination of the stereoscopic 
lateral films gave a clear view of the shrunken 
cerebellar outline in relation to the posterior 
fossa. 

Pneimioencephalography. Case There is a 
symmetrical uniform enlargement of the lateral 
ventricles without any displacement. The third 
ventricle occupies its normal position in the 
midline and is dilated, slightly globose in shape. 
Widening of the sulci and the rvide spacing that 
demarcates the insula shows the presence of 
marked cortical atrophy, the corresponding loss 
in white matter being reflected in the enlarge- 
ment of the ventricular system. The inter- 
peduncular and perichiasmatic cisterns are 
markedly enlarged, as is the prepontine cistern. 
The lateral stereo films emphasize decrease in 
the size of the pons. The posterior fossa is not 
fully occupied by the cerebellum. The cisterna 
cerebello-medullaris is unusually large, its 
lateral depth being accentuated by loss of cere- 
bellar substance of the hemispheres (Fig. 8). 
The space between tentorium and upper surface 
of the cerebellum is doubtfully if at all en- 
larged. Stereo lateral films show a very clear 


demarcation of the folia cerebelli with large col- 
lections of air outlining each quite clearly, the 
primary and secondary fissures of the cerebel- 
lum being well defined. This appears as aiuple 
evidence of the parenchymatous degeneration 
of the cerebellum, although the total amount of 
subtentorial air, as observed on lateral views, 
appears to be less than that present in the previ- 
ous cases. 

DISCUSSION 

The symptomatolog)’’ of all 5 cases was 
more or less similar. The common features 
may be summarized as follows: The gradual 
onset of symptoms in males of middle age 
(except in Case i where the disease had its 
onset at the age of thirt}^ with no his- 
tory of similar disturbance in other members 
of the family. The most common complaint 
was difficulty in walking with reeling and 
staggering in the more severe cases. Cere- 
bellar asynergia, dysmetria and tremor 
were minimally present in the upper ex- 
tremities of all 5 cases, these signs, how- 
ever, being most conspicuous in the legs. 
In none of the cases was there any nystag- 
mus. Dysarthria was observed in only i 
of the cases (Case i). All the patients 
walked with a broad base. The reflexes 
were recorded as normal except for an ab- 
sent ankle-jerk in Cases ii and v. In view 
of the assumptions previously made by 
Romano, Michael and Merritt^ regarding 
the probable alcoholic etiology of cere- 
bellar atrophy, a most careful scrutiny of 
the habits of the patients was undertaken. 
In only 2 of the cases (Cases ii and iv) 
could any intake of alcohol be established. 
The other 3 patients were more or less con- 
firmed abstainers. Dietary histories were 
also negative as to providing any possible 
etiologic clues. Mental deterioration was 
observed in Case 1% in a patient who was 
quite senile and demonstrated advanced 
arteriosclerosis. In none of the patients was 
there any evidence of syphilis. All the pa- 
tients were males, and this is also in keeping 
with the reports of Rossi,” Marie, Foix and 
Alajouanine,' and Romano, Michael and 
Merritt.” 

The encephalographic findings in the 5 
cases reported also showed numerous char- 
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acteristics common to all. The cerebral 
v^entricular systems were uniformly en- 
larged in 3 cases, this enlargement being 
most conspicuous in Cases iii and v. There 
was a slight degree of cerebral cortical 
atrophy in Cases ii, iii, and v. The cisterna 
cerebello-medullaris was enlarged in all 5 
cases, this being most marked in Cases i, 
III, and IV. Enlargement of the perichias- 
matic and prepontine cisterns was observed 
in Cases i, ii and v while Case iv showed 
unusually large air pockets in the lateral 
recesses of the posterior fossa. Besides the 
increase in the size of the normally present 
basal posterior fossa cisterns as an indica- 
tion of reduction in the size of the cerebel- 
lum, Case V displayed another encephalo- 
graphic criterion by which atrophy of the 
cerebellum might be surmised. This con- 
sisted in an outlining of the individual 
cerebellar folia by subarachnoid air, and 
the demarcation of the primary and sec- 
ondary sulci. The presence of the ence- 
phalographic picture alone, even without 
any increase in the size of the posterior 
fossa cisterns, appears as definitely indica- 
tive of extensive cerebellar cortical atrophy. 

The presence of encephalographic evi- 
dence for cerebellar atrophy in 5 consecu- 
tive cases entering the Neurological Service 
of the Boston City Hospital within a period 
of nine months renders the inclusion of 
encephalographic examination of patients 
with similar disorders as routine procedure 
almost a necessity. Thus not only would a 
confirmation of the clinical diagnosis be 
provided by a rather simple procedure, but 
in a larger series may help to correlate the 
clinical symptoms with the gross anatomi- 
cal changes taking place within the cere- 
bellum itself during the course of the evolu- 
tion of the disease. 

SUMMARY 

Five cases of primary cerebellar atrophy 
are reported. In every one of these patients, 
all of whom were males of different national 
extractions, the disease had appeared in- 


sidiously after the third decade of life, 
without any family history of similar neu- 
rological affection. In only two of the cases 
could the use of alcohol be established. 
There was no evidence whatsoever to indi- 
cate that any of the patients had ever had 
syphilis. Encephalographic studies in every 
of these five cases supported the clinical 
diagnosis in demonstrating a reduction in 
size of the cerebellum in relation to the 
posterior fossa. This reduction varied in 
amount from a slight enlargement of the 
medullo-cerebellar cistern and increased 
amounts of accumulated air between the 
cerebellar folia, to the apparent reduction 
of the cerebellum to almost two-thirds of its 
normal mass. Considering the relative 
paucity of cases of primary cerebellar 
atrophy in the neurological literature, and 
the dearth of pathological examinations on 
those cases actually reported, it is suggested 
that encephalography might prove useful in 
confirming a diagnosis which, however ac- 
curate and well founded, would otherwise 
lack direct, objective evidence. 

McLean Hospital 
Waverley, Mass. 
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T he photofluorogram has been wel- 
comed as the solution to the two-fold 
problem of tuberculosis control: finding the 
infective source for the purpose of isolating 
it and finding the early case at a stage 
amenable to therapeutic measures. Its in- 
troduction has, however, raised new ques- 
tions. At the present time ever larger popu- 
lation groups are being surveyed and con- 
stantly growing numbers of “positives” are 
being discovered with the result that sana- 
torium and hospital facilities threaten soon 
to be swamped unless criteria which are 
reliable, yet simple in application, are 
shortly established as a guide in the dis- 
position of the newly discovered case. 

What to do with the patient with exten- 
sive tuberculosis of either the exudative or 
cavitary types is not the concern of this 
paper. These are diagnostic problems in 
only the exceptional instance and their 
disposition is a problem only in relation to 
available facilities. What to do with the 
small non-cavitary lesion discovered during 
mass surveys is a problem which resolves 
itself into two components: first, the 
differential diagnosis; second, the disposi- 
tion of the case once it has been identified as 
tuberculous. 

The question of differential diagnosis is 
important because of the great number of 
non-tuberculous, as well as tuberculous, 
lesions which will be found in a survey pro- 
gram as extensive as that now being de- 
veloped. This matter has been the subject 
of some discussion in recent literature and 
it has been recommended that no one 
“attempt to diagnose any pulmonary 
pathologic condition by x-ray” on the 
ground that the changes “are not pathog- 
nomonic.”' Others have proposed complex 


and detailed schemes for the differential 
diagnosis of “abnormal pulmonary find- 
ings” because they consider the diagnosis 
of pulmonary tuberculosis on the basis of 
roentgen examination alone “scientifically 
unsound.”^ 

There can be no argument against the 
routine tuberculin testing of all individuals 
with abnormal chest roentgenograms. A 
negative skin test is strong evidence that 
the lesion is not tuberculous. On the other 
hand, it must be recognized that a positive 
reaction in no way simplifies the differen- 
tial diagnosis since it excludes nothing. 
Those who feel that reactors with roentgen 
findings can then be divided into active 
and inactive, or even tuberculous and non- 
tuberculous categories on the basis of 
sputum examinations or gastric aspirations 
take too sanguine a view of the problem, in 
our opinion. In a sense the converse of the 
remark about the tuberculin test applies 
to these examinations. While the unequivo- 
cal demonstration of acid-fast bacilli is 
diagnostic, negative sputum examinations 
and gastric aspirations are no great help. 
Occasional specimens or series of specimens 
may be negative in an undoubted or 
proved case with extensive disease (Fig. i) 
and this situation is more likely to be en- 
countered in the smaller lesion. Several 
reports have recently emphasized that 
positive findings may sometimes be ob- 
tained only by repeating gastric aspira- 
tions as many as twelve to eighteen times.''*' 

The proponents of the disposition 
schemes based on sputum findings them- 
selves state that not all laboratories are 
qualified to do such examinations and that 
certified centers must be established to 
provide this service." Also, unless collected 

G 




Fig. I. A, active tuberculosis in white female, aged twenty-one, on routine examination. Repeated sputum 
and gastric examinations negative for four months. B, at time streptomycin therapy had begun to prevent 
irreversible changes. First positive culture reported after streptomycin therapy was initiated. 


under some measure of observation there 
is always the possibility of deliberate sub- 
stitution of sputums. 

Scheduling patients for a number of 
gastric aspirations presupposes a degree of 
enlightened cooperation not always en- 
countered- in our clinic patients, many of 
whom are disinclined to return even for 
follow-up roentgen examinations. In the 
first five months of 1947, a total of 581 
cases of minimal tuberculosis alone were 
reported by our clinic. Assuming that three 
successive gastric aspirations would be 
done on each with negative routine sputums 
it would be impossible to follow this pro- 
cedure without a marked increase in staff 
and facilities. 

It has been established that gastric 
washings deteriorate rapidly and tliat the 
percentage of positives obtained drops 
sharply in the first three days.® After 
seventy-two hours it is no longer worth, 
while to examine such specimens. Where 
reliable laboratories are not available it 
would be more feasible to send the roent- 
genogram to a competent roentgenologist 


for evaluation than to send sputum or 
gastric washings. Finally, not the least im- 
portant shortcoming of the bacteriologic 
diagnosis of the small pulmonary lesion is 
the lack of permanently available evidence 
for restudy and comparison in prolonged 
follow-up. 

It is our purpose to outline the methods 
employed by the Detroit Department of 
Health and present an analysis of the re- 
sults obtained under the difficult conditions 
encountered during the war years, namely, 
a shifting industrial population and a 
shortage of field workers required to main- 
tain an adequate follow-up on diagnosed 
cases. 

METHOD EMPLOYED BY THE DETROIT 
DEPARTMENT OF HEALTH, 

Not only is the differential diagnosis 
made by the roentgenologist but, whenever 
possible, an opinion as to the activity of 
the lesion, if tuberculous, is expressed at the 
time of the initial examination. The dis- 
position, if acti\’’e, is determined by home 
conditions and number of beds available 
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at the’ time. From the beginning of the 
period covered in this report to the present 
time, there has been a substantial number 
of diagnosed cases in excess of available 
beds. This, as well as consideration of the 
social and economic stresses on the families 
involved, has made it imperative that no 
facilities be dissipated on any case not 
definitely active. 

1. If the initial roentgenogram is in- 
terpreted as showing evidence of an active 
minimal tuberculosis, that patient should 
be hospitalized as soon as possible and, if 
other studies are confirmatory, the thera- 
peutic measures applicable will be em- 
ployed. 

2. If the initial roentgenogram is in- 
terpreted by the roentgenologist as show- 
ing no evidence of activity but there is 
evidence of hemoptysis, wheezing, or ex- 
trapulmonary tuberculosis the disposition 
will depend on the clinician’s evaluation 
since the presence of any of these modifies 
the prognostic value of the roentgeno- 
graphic findings. 

3. If the initial roentgenogram shows an 
inactive minimal tuberculosis and there 
are no significant clinical findings, the 


patient is instructed to return -for re- 
examination in three months. Meanwhile 
tuberculin and sputum studies should be 
carried out. The roentgen examination 
should be repeated at three month intervals 
for at least two years and thereafter every 
six months to a year for an indefinite 
period, possibly the rest of the patient’s 
life. The interval between observations 
must be shortened and special vigilance 
will be exercised when hygienic conditions 
are poor, when the patient is a member of 
one of the more susceptible racial groups, 
and during periods of stress such as preg- 
nancy and the period following delivery. 

We do not subscribe to the statement 
that pulmonary roentgen changes are not 
pathognomonic. Such changes have been 
described and checked against postmortem 
findings often enough to establish the 
roentgen characteristics of tuberculous le- 
sions, and occasions for repeating such cor- 
relations continue to arise (Fig. a). Nor do 
we entirely agree with the statement re- 
cently made that “to attempt to deter- 
mine the activity of proved tuberculous 
lesions by a single x-ray shadow is pre- 
posterous.”’’ Those who have watched far 



Fia. 2. White male, aged forty-four. Interpreted as inactive. Treated elsewhere for "tuberculous adenitis” 
and finally referred back comatose as “tuberculous meningitis.” .Autopsy revealed lymphosarcoma, gen- 
eralized, and obsolete pulmonary tuberculous process. B, postmortem inflation roentgenogram. 
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and moderately advanced tuberculosis rcr 
gress to small stable remnants under 
therapy (Fig. 3) know that such lesions 
have characteristics by which they may be 
recognized, and realize that such regression 
frequently occurs unobserved in the un- 
diagnosed case. It is our estimate that 
more than 75 per cent of all ?ninimal Itshons 
seen by us in surveys have acquired stabil- 
it}’ at the time they are first observed. Ac- 


acquired in a short course of film interpreta- 
tion is required in reading even survey 
roentgenograms. Some recent surveys have 
been conducted by interpreters who were 
not fully qualified radiologists.® 

The tuberculous lesion in its earliest 
form is typically a small unilateral soft 
snowflaky process commonly found in the 
upper half of either lung (Fig, 4). A little 
later, similar soft shadows may appear on 



Fig. 3. A, active excavating disease in white male, aged twenty-two, in 1934. Pneumothorax for four years. 
Regressed sufficiently to be acceptable for full' duty in Pacific with Armed Forces. B, present small rem- 
nant. 


tually 90 per cent of the 581 cases of mini- 
mal tuberculosis reported by this clinic in 
the first five months of 1947 were inter- 
preted as being inactive, and the estimate of 
75 per cent is derived by application of the 
least favorable correction for diagnostic 
error possible, based on the findings of this 
study. 

Perhaps the greatest source of error in 
the inteipretation of the survey roentgeno- 
gram is an insufficient appreciation of 
normal variation coupled with a determina- 
tion not to overlook the very earliest lesion. 
It should be remembered that the normal 
pattern of lung markings varies to as great 
a degree as other physical characteristics 
and that some experience beyond that 


the opposite side but also usually in the 
upper half. Such lesions may progress and 
involve extensive areas. If they regress 
they may diminish in size until they disap- 
pear entirely (Fig. 5) but more commonly 
they leave small nodular or string-like scars 
(Fig. 2 and 3). Those who have observed 
this. sequence frequently are in a position 
to express an opinion as to the stability of 
a given lesion from its appearance on the 
roentgenogram with a considerable degree 
of accuracy. This fact is of tremendous 
value in recognizing a residual or regres- 
sive stage which should be identified as 
such and closely observed but not sub- 
jected to immediate treatment or hospitali- 
zation. 
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Fig. 4. A, fresh exudative lesion left infraclavicular area in white male, aged twenty-four. Refused hospitali- 
zation. R, extension to both apices. 


PLAN OF STUDY 

It was decided to study all cases of mini- 
mal tuberculosis reported by the Detroit 
Department of Health in the five year 
period 1940 to 1944 inclusive. Thus, by 
definition, the study would be confined to 
the small, non-cavitary lesions which must 
be evaluated purely from the quality of the 


roentgen findings. It was further felt that 
the two year follow-up period thus possible 
on even the most recent cases would be 
adequate to prove or disprove the accuracy 
of the initial reading. This assumption 
might seem to be open to question in view 
of some of the findings. 

During this five year period 3,635 cases 







Fig. 5. A, white female, aged thirty-six, new lesion at right hilum in 1943. Sputum and gastric examination 
negative. Lesion has gradually regressed and would not now be visible without prior knowiedEC of its 
location and significance, B. 




3o8 


Carl C. Birkelo and Paul O. Rague 


September, 1948 


of minimal tuberculosis were reported by 
physicians, hospitals, and industrial con- 
cerns in the City of Detroit. Of these 2,557 
were roentgenographed by the various units 
maintained by the Department of Health. 
However, from a study of the ratio of cases 
reported inactive to cases reported active 
for each year it is apparent that inactive 
minimal tuberculous lesions were not re- 
ported as scrupulously at the beginning of 
this jieriod as in T944. 



Active 

Inactive 

1940 

119 

149 

1941 

133 

134 

1942 

186 

242 

1943 

173 

608 

1944 

156 

657 

Total 

767 

1,790 


Only records of cases actually reported 
were available for study. However, any pre- 
viously u 72 reported case which activated be- 
fore January i, 1947, would be picked up 
as a prognostic error in our statistics. A 
two year observation period, or observa- 
tion until activity was demonstrated, was 
obtained in only 765, one-third of the 2,557 
cases initially examined by one of the 
Health Department units. The analysis of 
these 765 cases according to the initial in- 
terpretation “active,” “inactive,” or “ques- 


tionably active” and the final results are 
shown in Table i. 

CRITERIA OF ACTIVITY 

A lesion was considered to have demon- 
strated activity if there was evidence of 
any of the following during the period of 
observation : 

1. Change in the roentgen appearance of 
the lesion, applying the dictum “a changing 
lesion is an active one.” On this basis a 
clearing lesion is considered active, the 
only permissible exception being a gradual 
contraction, over a period of years, of a 
definitely fibroid process. Four of the 
“errors” (cases originally called inactive 
but later showing activity) had never been 
hospitalized and never had positive sputum 
reported but did show roentgen evidence of 
change. 

2. Positive sputum. Two cases were listed 
as errors because of positive sputum or cul- 
ture although no therapeutic measures 
other than bed rest were ever applied and 
there was never any change in the roentgen 
appearance of the lesion. 

3. Hospitalization, unless the discharge 
note definitely stated that such observa- 
tion definitely confirmed the original im- 
pression of inactivity. 

4. Therapeutic procedures, other than bed 


Table I 


RESULTS OF TWO YEAR FOLLOW-UP OF 765 MINIMAL TUBERCULOUS LESIONS 


Reported Minimal Reported Minimal Reported Minimal 

Inactive Active Questionably Active 


Year 

Number 

Showed 

no 

Activity 

Showed 

Activity 

Number 

Showed 

no 

Activity 

Showed 

Activity 

Number 

Showed 

no 

Activity 

Showed 

Activity 

1940 

55 

43 

12 

21 

0 

19 

4 

I 

3 

1941 

88 

74 

14 

21 

3 

18 

15 

0 

15 

1942 

99 

90 

9 

29 

4 

^5 

16 

2 

14 

1943 

157 

128 

2g 

38 

3 

35 

21 

4 

17 

'944 

173 

154 

19 

18 

I 

17 

10 

I 

9 


Total 

Active 

•Accuracy 


572 

14-5% 

88.5% 


489 83 127 13 1 14 66 

Active 89.75% Active 

Accuracy 89.75% 

Total accuracy of interpretation, active and inactive 86.43% 


8 

88.0% 


58 
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rest alone, regardless of the indications 
since it would be impossible to prove 
that the eventual favorable outcome was 
not due to collapse measures. Three pa- 
tients are carried as errors because they re- 
ceived ambulatory pneumothorax else- 
where. It was impossible to ascertain 
whether any of them had positive sputa or 
any other evidence of activity prior to 
collapse. 

5. Death of the patient — unless evidence 
was available that tuberculosis played no 
part in the death. Any patient diagnosed as 


such as “sunstroke and tuberculous men- 
ingitis” reported in one instance. 

ANALYSIS OF RESULTS 

Sixty-six cases were interpreted as being 
questionably active on the first examina- 
tion. These were mostly lesions in which 
the character or quality of the infiltration 
did not justify a definite opinion as to 
stability. A few were of the type referred to 
as “coin lesions.” They have been previ- 
ously described- and when first seen must 
be regarded with suspicion (Fig. 5). A very 






Fig. 6. A, photofluorogram of Filipino male, aged forty-one, read minimal inactive in 1944. Refused to return 
for re-examination. Consulted private physician in May, 1947, who referred him to one of our survey units. 
B, now has far-advanced tuberculosis. 


having tuberculosis in any stage who later 
develops some other illness and dies is 
likely to be reported as having died of some 
complication of tuberculosis. Figure 2. 
shows roentgenograms of a patient who 
entered the hospital in a moribund state 
with a presumptive diagnosis of tuber- 
culous meningitis and died in a few days. 
This would have been carried as one of the 
errors had not an autopsy been obtained 
which established the diagnosis of lympho- 
sarcoma. On the other hand, in those cases 
which died at home the cause of death had 
to be accepted as reported even though it 
might be some improbable combination 


few were listed in the questionable category 
simply because an opinion as to stability 
had been omitted through oversight or 
because only a small film (4 by 5 inch) or 
a technically imperfect film was available 
and opinion was deferred pending re- 
examination for which the patient failed to 
return. Of these 66 cases, 58 (88 per cent) 
eventually showed some evidence of ac- 
tivity. 

Among the remaining 699 cases on whom 
definite opinions as to stability had been 
expressed the follow-up substantiated the 
original Interpretation in 604, or 86.43 per 
cent. The apparently greater accuracy of 
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Tabke II-A 


Year 

Number 

Lost through 
Obsolete 
Address 

Failed to 
Cooperate 

Evidence of 
Activity 

No Activity 

Other 

1940 

27 

9 

17 

— 

— 

I* 

1941 

38 

23 

14 

— 

I 

— 

1944 

235 

5 ° 

134 

2 

48 

It 

Total 

300 

82 

165 

2 

49 

2 


Total recovered for re-examination 


51 



Recovered cases showing activity 


2 



Active 4% 

Accuracy 

96.0% 





• Died of cancer of throat. 

t One case serving in Korea; probably inactive, but not included among inactives. 


prediction of 89.75 per cent (114 proved 
active) among the 127 read active as op- 
posed to 85.5 per cent (489 remaining in- 
active) among those 572 read inactive is 
partly due to the greater tendency for re- 
turn of the active cases. When these break 
down and become symptomatic they tend 
to be referred back by their pliysicians or to 
return of their own accord (Fig. 6) or when 
incidental roentgen examination elsewhere 
discloses extension of the pulmonary proc- 
ess this information is reported to us and 
the case then appears as an “error” on these 
statistics. On the other hand, the individual 
whose first few check-up roentgenograms 
show no extension often considers it too 
troublesome to continue his return visits 
and is therefore lost to us. If all such cases 
could be re-examined regularly the degree 
of accuracy would, in our opinion, be 
significantly improved in the group read 
inactive on first examination. Conversely, 
the percentage of error might be greater 
in the group originally called active. 

Table II-B 


EFFECT OF SPECIAL FOLLOW-UP STUDY 
ON PERCENTAGE OF ACCURACY 


I. 1944 inactive group 

Number 

Accuracv 

(.t) original 

123 

85.4% 

(b) final 

173 

89.1% 

2. Total 5 year group 
(a) original 

714 

85-4% 

(b) final 

765 

86.4% 


Some indication of the results obtainable 
with better control of the patient is shown 
by a study of 1,592 employees called inac- 
tive tuberculosis from roentgenographic 
findings and approved for work with a large 
industrial corporation during the years 
1942-1946.® These cases were available for 
re-examination at intervals as designated by 
the roentgenologist. The incidence of ac- 
tivation was 1.38 per cent which implies a 
prognostic accuracy of 98.62 per cent. 

From an administrative point of view it 
was impossible to recall all of our 1,791 
cases on whom a two year study was not 
obtained. However, a sample of 300 cases 
initially interpreted as “minimal inactive” 
was selected (on no other basis than that 
their period of observation had been less 
than one year) and an effort was made by 
letter to persuade these people to return 
for another roentgen examination. It was 
hoped that one-third (100 cases) might 
respond and the results might, by inference, 
shed some light on what happens to lost 
cases. However, the response, as indicated 
in Table ii-A, was disappointing. Of 65 
cases first examined in 1940 and 1941, 3- 
were lost because of obsolete addresses as 
indicated by unclaimed letters. Thirty-one 
apparently received letters but did not co- 
operate. One had died of carcinoma of the 
larynx and only one came in for a roentgen 
examination, which showed that the lesion 
had not changed. Of 235 letters sent to 
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patients first examined in 1944, 50 were re- 
turned because of obsolete addresses. One 
hundred thirty-four patients received let- 
ters but did not cooperate. Fifty returned 
for roentgen examinations. Of these, 48 
showed no change at the time of re- 
examination and 2 showed evidence of 
activity. Poor as this response was, it 
sufficed to change the percentage of ac- 
curacy for 1944 alone from 85.4 per cent to 
89.1 per cent, although the percentage of 
accuracy of prediction for the entire five 
year inactive group is not altered signifi- 
cantly, the change being only 1.03 per cent 
(85.4 per cent to 86.43 per cent. Table 
ii-b). If one were permitted to project the 
findings in this small series of recalled 
cases for the entire group of 1,791 lost cases, 
a final over-all prognostic accuracy of 90 
per cent or better might be anticipated. 

It might be well at this point to antici- 
pate the objection that the results obtained 
could in part be due to overreading insignif- 
icant lesions among which the breakdown 
rate would naturally be low. Without ex- 
hibiting all 572 cases read inactive this is 
difficult to refute since it is known that the 
correlation of opinions of different in- 
terpreters reading the same films is not ab- 


solute.^ For this reason, we analyzed all 
cases referred to the clinic in 1944 with 
roentgen diagnoses of minimal tuberculosis 
made elsewhere. Our interpretations of 
roentgenograms on these patients were as 
follows : 


Our Interpretation 

Number 

Per Cent 

Minimal 

5 

4-2 

Minimal inactive 

62 

52.1 

Fibrosis 

Calcium deposits : 

i 

f- 5 ^ 

43-7 

No evidence of tuberculosisj 

119 

ICO 


As indicated, 43.7 per cent of these 119 
cases had been interpreted in this Depart- 
ment as showing no evidence of tubercu- 
losis. This would seem to indicate that the 
results obtained are not due to overreading. 

ERRORS IN DETERMINING ACTIVITY 

It was hoped that from the standpoint of 
improving future accuracy an analysis of 
the 83 “mistakes” among the cases origi- 
nally called inactive might yield useful in- 
formation and a better understanding of 
the roentgen-ray quality of an unstable 
lesion. This was not the case. In 4 instances 
it was felt that the initial reading had been 


'fro’o-^ 


■ r- 






Fig. 7. y/, colored fem.nle, .iged eighteen, in 1943. Showed only gradual contraction of process for two years, 
/i, at time of delivery in 1945. Early re-examination advised at this time but patient failed to return. Died 
el.sewhere of far-advanced pulmonary tuberculosis. 
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incautious. In 2 more it was felt that error 
resulted from attempting to determine 
activity from the small (4 by 5 inch) film 
(Fig. 6). Despite reports to the contrary^ 
we do not believe that the 4 by 5 inch film 
is as reliable as the 14 by 17 inch, and, al- 
though at times forced to interpret activity 
from the photofluorogram because of film 
shortages during and after the war, we be- 
lieve its use should normally be confined to 
screening. A diagnosis should be made only 
from the 14 by 17 inch film. 

In the remaining 77 cases it was felt that 
without knowing the final outcome, the 
initial roentgenogram would still be read 
as “inactive.” Of these, 4 spread coincident 
w'ith pregnancy; 2 in less than a year, i 
after one year, i after two years (Fig. 7). 
■Another spread following tracheotomy for 
carcinoma of the larynx. On rnany records 
the statement appeared that the patient 
w'as an alcoholic, or uncooperative. How- 
ever, the difficulty in getting follow-up 
roentgenograms on all of these patients in- 
dicates that lack of cooperation is not 
characteristic of the “breakdown” group 
alone. 

The analysis of the “errors” according to 
the period of apparent inactivity and pres- 
ent status is summarized below: 


If there is evidence of hemoptysis, tracheo- 
bronchial disease, or extrapulmonary tu- 
berculosis, the clinician will hospitalize the 
patient regardless of the roentgen interpre- 
tation. Eighteen cases had no follow-up 
roentgenograms between the initial read- 
ing and the time activity was demon- 
strable. In I case there was a five year lapse 
following the first roentgenogram; when 
the patient did return his disease was far 
advanced. Such cases were considered to 
have no proved period of stability. Thirteen 
cases showed change on the first routine 
re-examination and therefore had no proved 
periods of stability. In 9 cases routine 
check-ups showed no change for periods of 
several months but less than one year. 
These four categories, totaling 48 cases 
(57.8 per cent) comprise Group i, those 
with less than one year of apparent stabil- 
ity. Group II includes 15 cases (18.1 per 
cent) with more than twelve, months but 
less than . two years of apparent inactivity 
as demonstrated byperiodic re-examination. 
Group III, 12 cases (14.5 per cent) two or 
more years’ stability. Group iv, 7 cases 
(8.4 per cent) three or more years. One 
case (i per cent) was followed five years 
before there was roentgen evidence of ac- 
tivity. Thus it is seen that 20 cases (24 

48 57-8% 

8 
18 

13 

9 


Group I Less than i )’ear inactivity 

A. Hospitalized at once 

B. No follow-up films prior to “breakdown” 

C. Activity evident on ist routine check-up .x-ray 

D. Less than i year inactivity on routine check-ups 


Total Group i 

Group II Less than a years but more than i year 
Group III Less than 3 years but more than 2 years 
Group IV Less than 4 years but more than 3 years 
Group V One 5 years 


Total 

Less than 2 years 
More than 2 years 

Total 

Eight cases were hospitalized at once 
despite a roentgen interpretation of in- 
active pulmonary tuberculosis. This is 
properly an important part of the program. 


48 

IS 18.1% 

12 14-5% 

7 8 .4% 

I 1 .2% 


83 100 % 

63 76% 

20 24% 


83 100% 

per cent) of the “errors” broke down some 
time after the second year of observation 
which again raises the point, alluded to in 
the beginning of this paper, that a lesion 
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which has demonstrated apparent inac- 
tivity for two or more years is not neces- 
sarily a “safe” lesion and that roentgen 
follow-up at regular intervals must be con- 
tinued for an indefinite period. 

It would be fruitless to speculate here on 
the question of reinfection versus reactiva- 
tion. In only one of these cases did the 
“spread” definitely appear to involve a 
new lung area while the original lesion re- 
mained unchanged. It should be unneces- 


O T O 

cases are apparently arrested. The present 
status of 13 cases cannot be determined. 
These are individuals who left the city or 
otherwise concealed their whereabouts after 
leaving the hospital against advice or upon 
being informed that their disease had be- 
come active. 

An analysis as to age, race, and sex of the 
83 errors compared with proved inactives, 
as well as the entire 11,062 cases of adult 
or reinfection type tuberculosis of all stages 



Fig. 8. A, white male, aged thirty-three, with history of exposure and positive tuberculin test. No symptoms. 
Read active minimal tuberculosis. 5 , complete clearing in two weeks. 


sary to point out that it is not in any sense 
implied that a lesion is “sterile” when it is 
called “inactive.” 

The present status of cases showing ac- 
tivity originally read inactive can be sum- 
marized as follows: 


Deaths ^ S 

Hospitalized at present 16 

Apparently arrested 36 

Status not known 

Total 83 


The 18 deaths were all assumed to be 
due to tuberculosis. This includes the case 
which spread following tracheotomy for 
laryngeal carcinoma. .According to avail- 
able information, i6 patients are in sana- 
toriums at the present time. Thirty-six 


reported for this same-five-year period 
from the City of Detroit, was attempted. 

The error group is too small to be of great 
statistical significance, but it would appear 
that the younger patient is more likely to 
have an unstable lesion. This is to be ex- 
pected as the younger patient has the more 
recent infection. An anticipated higher de- 
gree of stability of minimal tuberculous 
lesions among white persons as compared 
to non-white persons could not be demon- 
strated. This is perhaps due to the small 
number of cases. 

ERRORS IN DIKKERENTl.AL Dl.AGNOSIS 

One case interpreted originally as mini- 
mal inactive tuberculosis proved eventually 
to be primary carcinoma of the lung. It 
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must be pointed out that in this case, a 
colored male, aged twenty-eight, the dis- 
position would have been the same on the 
basis of tuberculin test, which was positive, 
sputum studies, and gastric aspirations. 
Some confusion resulted from a false posi- 
tive sputum report. The lesion was still 
inaccessible to the bronchoscope when its 
true nature was first suspected. A correct 
diagnosis could only have been made by 
examining bronchial secretions for malig- 
nant cells, a method not then widely used. 
Thoracotomy was done, but the lesion was 
not resectable. 

One would anticipate that the pneu- 
monias, particularly of the virus or atypical 
variety, would be the greatest source of 
error in the difierential diagnosis. Although 
this error has occurred and will no doubt 
continue to occur in this clinic (Fig. 8) 
there were no examples in this particular 
series due to the method of selecting mate- 
rial; only reported cases of minimal tuber- 
culosis were included in the stud)^ When 
the possibility of confusing tuberculosis 
and pneumonia exists, the reporting is de- 
layed until the diagnosis can be clarified. 
It is the policy of this Department to 
recommend re-examination in four weeks 
when a pneumonia is suspected whereas 
re-examinations are requested at three 
month .intervals if the initial diagnosis is 
inactive minimal tuberculosis. 

CONCLUSIONS 

I. As a result of mass surveys increasing 
numbers of minimal tuberculous lesions are 
being discovered. More than 75 per cent of 
these have acquired stability at the time 
they are found. 

a. It is important, particularly in large 
metropolitan areas, that a rapid and ac- 
curate estimate of activity be , made to 
permit a concentration of effort on the 
active case and avoid dissipation of facil- 
ities on the inactive case. 


3. Activity can be determined accurately 
by roentgen examination and more rapidly 
and economically than by bacteriologic 
methods. In a group of 699 cases of minimal 
tuberculosis followed for two to five years, 
activity was correctly determined from .the 
first roentgenogram in 86.43 per cent. 

4. Success in such a program depends on 
the services of an experienced roentgen- 
ologist and the use of the .large film. 

5. The photofluorogram should be used 
for screening only. 

6. Patients with minimal inactive pul- 
monary tuberculosis should be followed by 
roentgen examinations at three month in- 
tervals for two years from the time of dis- 
covery and at longer intervals for an in- 
definite period thereafter. 

Herman Kiefer Hospital 
Hamilton at Taylor 
Detroit 2, Mich. 

REFERENCES 

1. Birkelo, C. C. Chamberlain, W. E., Phelps, 

P. S., Schools, P. E., Zacks, D., and Yeru- 
SHALMV, J. Tuberculosis case finding. J. A.M.A. 
J947,4?J. 359-366. 

2. Birkelo, C. C., and Kasper, J. A. Circular lesion 

of pulmonary tuberculosis. Radiology^ 1937, 
28, 157-161. 

3. Hilleboe, H. E., and Holm, J. Guide for dis- 

position of persons with abnormal pulmonary 
findings on x-ray films. Pub. Health Rep., 
1946, 6 f, 1759-1769. 

4. Hvde, L. and Hyde, B. Pulmonary infiltrations 

on routine chest roentgenograms. Am. J. Roent- 
genol. &: Rad. Therapy, 1947, 5<S, 407-410. 

5. Jocz, M. W., Prendergast, J. J., and Birkelo, 

C. C. The employment of individuals with pul- 
monary tuberculous lesions. To be published. 

6. Long, E. R. Tuberculosis experience of the United 

States Army in World War II. A7n. Rev. Tuherc. 
1947,55.28-37. 

7. Myers, J. A. Establishment and use of funda- 

mental procedures in tuberculosis control. Pub. 
Health Rep., 1946, 6/, 1563-1583. 

8. Swisher, W. P. Tuberculosis in discharged sol- 

diers. Am. Rev. Ttiberc., 1947, 55, 481-486. 

9. Towey, j. W. Minimal tuberculosis. J. Michigan 

Med. Soc., 1 947, 46, 668-669. 



TUBERCULOSIS OF THE STOMACH AND DUODENUM* 

By HERMAN W. OSTRUM, M.D., miJ WILLIAM SERBER, M.D. 

PHILADELPHIA, PENNSYLVANIA 


/^ASTRIC and duodenal tuberculosis 
are uncommon lesions. Proof, follow- 
ing operation or autopsy on a patient who 
was considered to have benign ulcer or 
carcinoma, usually causes considerable 
surprise to the physician. There are cer- 
tain suggestive findings in the roentgen 
examination which, while not conclusive, 
may lead to the correct preoperative or 
antemortem diagnosis. These we intend to 
discuss. 

INCIDENCE 

The largest series was reported by Good^” 
in 1931. He found the average incidence of 
gastric tuberculosis in autopsies and gas- 
tric resections from the Mayo Clinic and 
other published figures to be 0.34 per cent. 
If only the cases with other tuberculosis 
were considered, the incidence rose to 1.4 
per cent. Other series have shown a much 
lower incidence: Hardt and Cohen^- found 
I case in 1,000 autopsies of tuberculous 
patients. Windwer^ reported i case in 
21,000 hospital admissions. There were 3 
cases in Cook County Hospital from 1929 
to 1938 (Sullivan r/ There has been a 
total of 10 cases at the Mayo Clinic up to 
1943 (White-^). 

Duodenal tuberculosis is much rarer. 
Migliaccio’^ states that there are only 12 
proved cases limited to the duodenum and 
regional lymph nodes up to 1946. However, 
about 10 per cent of gastric tuberculosis 
has associated duodenal involvement, and 
when the pylorus is involved the incidence 
of duodenal lesions is very high (Ricard 
and Chevrier-°). 

At the Philadelphia General Hospital 
there have been 2 cases of gastric and i 
case of duodenal tuberculosis since 1936. 

PATHOGENESIS 

Many authors (Broders;^ Renander,^® 
White®’) have discussed the probable routes 


of infection. The possibilities are: (i) direct 
infection through the mucosa; (2) through 
the blood stream; (3) by lymphatic chan- 
nels; (4) spread by continuity from adja- 
cent structures, especially the lymph nodes. 
There is no reason to suspect that all may 
not operate at different times, but in a 
number of cases the involvement of adja- 
cent mesenteric nodes seemed the primary 
lesion. This will be discussed later. 

The reason for the rarity of gastric and 
duodenal tuberculosis when the disease is so 
common to the rest of the gastrointestinal 
tract is obscure. Suggested elements have 
been: (i) the gastric acidity; (2) presence 
of an intact mucosa; (3) scarcity of lymph- 
oid structures in the gastric wall; (4) the 
rapid emptying time of the stomach; (5) 
inherent resistance. None of these have been 
proved. 

TYPE OF LESIONS 

Gastric. The commonest lesion, which 
occurs in about 80 per cent of cases (Brod- 
ers*), is the ulcer. This may be single or 
multiple, large or small, and usually oc- 
curs on the lesser curvature side between 
the incisura and the pylorus. The other 
major type is the proliferative or hyper- 
trophic, in which there is invasion of the 
gastric wall and very often tumor formation. 
The tumor frequently causes an annular 
constricting lesion very much like carci- 
noma (Broders,® Good,^® Browne^). There 
is often a combination of ulcer and tumor 
or ulcer and infiltration. Other types which 
are less important are solitary or miliary 
tubercles, larger nodular foci, and diffuse 
tuberculous gastritis. All usually have ex- 
tensive hmph node involvement which 
may dominate the picture (Ackermann^). 

Duodenal. The hypertrophic type par- 
ticularly may extend through the pylorus 
and involve the duodenum (Matthews,^^ 
Carnes®). Single or multiple ulcers are 


* From the UcpRrtmcnt of URiiiology of the I'liihiiiclpbia Genera! Hospira), Philadelphin, P.i 
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found in tlie duodenum which often lead to 
considerable deformity (Reeves^O- The 
second and third portions are involved 
much more frequently than in the usual 
peptic ulcer (Carnes/ Grossman/^ Migli- 
accio'^). Perforation, sinus tracts and fistu- 
lae may occur (Psenner,“ Wichtl,-^ Beres- 
ford- Tones-). 

Associated Lesions. The commonest as- 
sociated lesion is tuberculosis elsewhere in 
the body. Isolated gastric and duodenal 
tuberculosis, however, does occur. Good^® 
states that at operation tuberculosis of the 
stomach is met with just as frequently in 
subjects in whom no other tuberculosis 
can be demonstrated. About lo per cent 
of the cases in the literature have associ- 
ated gastric carcinoma (White^^). Enlarged 
mesenteric and retroperitoneal tubercu- 
lous lymph nodes are a prominent finding 
in almost all recorded cases. 

ROENTGENOLOGIC FINDINGS 

Most authors have found nothing char- 
acteristic in the ulcerations or hypertrophic 
lesions demonstrated roentgenologically. 
The appearance is that of carcinoma or be- 
nign ulcer and, in the case of pyloric lesions, 
the preoperative diagnosis usually has been 
carcinoma or syphilis. RenandeP®’^® calls 
attention to a hypertrophic polypoid ap- 
pearance of the involved mucosa. In one 
of his cases he found an hour-glass con- 
striction of the pars media which was felt 
to be more rounded and cuff-like than the 
usual appearance. He also notes a relative 
lack of interference with peristalsis in 
what appears to be an extensive carcinoma. 
Ackermann^ noticed this finding and also 
demonstrated a sinus tract extending from 
the duodenal cap. He points out that in- 
volvement of the duodenum as well as the 
stomach is a suggestive diagostic point. 

CLINICAL ASPECTS 

Tile symptoms are not characteristic. 
There is usually pain after meals, loss of 
weight and strength, and vomiting (Good,*® 
^\ alters,” ct alA Fifty per cent have a 
palpable mass (Walters--). The treatment is 


radical surgical resection. Prognosis is 
good when the lesion is isolated and other- 
wise depends on the extent of tuberculosis 
elsewhere (Good^°). 

REPORT OF CASES 

Case i. M. McG. The patient was a white 
woman, aged forty-five, born in Ireland. She 
was first admitted to the hospital on the serv- 
ice of Dr. T. Klein, September 7, 1943, com- 
plaining of enlargement and breakdown of nodes. 
The onset of her disease had been five or six 
years before with enlargement of the cervical 
lymph nodes. Some of these opened sponta- 
neously and others were incised by her physici an, 
resulting in a number of draining sinuses. 
Several years later other nodes in the axilla, 
breast and inguinal region appeared, as well 
as nodules in the soft tissues of her arms. 
There were occasional bouts of chills and fever, 
some anorexia and weight loss. 

On physical examination she was emaciate'’ 
and showed generalized adenopathy. There 
were scars in the submaxillary region from 
previous sinuses. Multiple masses were pal- 
pated in the abdomen and nodules were present 
in both upper arms. Biopsy of an axillary lymph 
node was reported as showing a large area of 
caseation surrounded by epithelioid and giant 
cells and many small tubercles. The diagnosis 
was tuberculosis of lymph node (Dr. W. E. 
Ehrich). Roentgen examination showed the 
chest to be essentially normal except for some 
moderate elevation of the right diaphragm. 
There was no evidence of calcification or ab- 
normal masses in the abdomen. 

The patient was discharged from the hospital 
on September 16, 1943. As an out-patient she 
received roentgen therapy to the cervical, axil- 
lary and inguinal regions On February 9, 
1944, she was readmitted because of chills and 
fever, night sweats and loss of weight. For the 
last two months she had had nausea but no 
vomiting. Gastrointestinal roentgen examina- 
tion on February 18 (Fig. I, 2 and 3) showed a 
large ulcer on the lesser curvature of the pars 
media with some induration of the adjacent 
gastric wall. No peristalsis passed through the 
region of the pyloric antrum, which appeared 
rigid and infiltrated. There was marked altera- 
tion in the normal mucosal markings in the 
antrum as well as in the pars media. The py- 
lorus was eccentric and there was 40 per cent 
gastric retention in twenty-four hours. No 
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abnormality was noted in the duodenum. 
Roentgen examination of the chest was essen- 
tially normal. 

The patient developed epigastric pain which 
became worse in spite of a Sippy regimen. 
Sputum smears and cultures for the tubercle 
bacillus were negative on numerous occasions. 
Gastric washings were also negative. The blood 
Wassermann and Kline reactions were negative. 
The blood showed a mild anemia and leukocy- 
tosis. Gastric analysis revealed free acid of 39 
per cent and a total of 53 per cent, with a faint 
trace of blood. On April 19 laparotomy was 
performed by the service of Dr. W. E. Burnett. 
There was heavy infiltration serosaily extending 
upward to the cardia from the lower third of the 
lesser curvature Around the stomach and in the 
mesentery there were many lymph nodes sug- 
gestive of widespread tuberculosis adenitis. The 
stomach was opened and two ulcers resembling 
benign peptic ulcers were seen. The stomach was . 
then closed and resected, which was difficult 
because of many adhesions A perforation pock- 
et with abscess formation was opened on the 
lesser curvature and 3 to 5 cc. of contents 
removed. 

Pathological Report. Gross description by Dr. 
E. Mertens: "The specimen is the lower 13 
cm. of the stoinach. The serosal surface shows 
a sinus opening near the pyloric end. There are 
adhesions about this, and a thickened, indu- 
rated area which occurs at the upper extremity 
of the specimen. Several nodes are included. 
The largest measures 1.4 cm, and shows casea- 
tion on section. The mucosal surface shows a 
soft cobblestone roughening everywhere. There 
are multiple ulcers, some shallow and hemor- 
rhagic and others shallow and necrotic. There is 
one with a crater measuring 1.5 by i.o cm. on 
the lesser curvature at the upper end of the 
specimen. Another, with a much hypertrophied 
edge showing extensive undermining, leads to 
the sinus opening near the pyloric end. There is 
also a small opening on the lesser curvature at 
the upper end, leading to the excision line. 
Impression; Gastric tuberculosis with multiple 
ulcers and fistula." 

Microscopic examination by Dr. W. E. Eh- 
rich: “Several sections through ulcers, fistulous 
tracts and lymph nodes all show the character- 
istic picture of tuberculosis with epithelioid 
cells, Langhans’ giant cells and caseation ne- 
crosis. There is nothing to suggest malignancy 
here. Pathological diagnosis: Tuberculosis of 
stomach.” 



Fig. I. Case i. Gastric tuberculosis. Large, pene- 
trating ulcer on lesser curvature of pars media, 
with surrounding infiltration of gastric wall. There 
is gastric dilatation from partial obstruction at the 
outlet, due to the associated involvement of the 
pyloric region. 

The patient did well following operation and 
was discharged on May 29. On August 7, 1944, 
she was readmitted in extremis with a history 
of vomiting, abdominal pain, swelling of the 
abdomen, loss of weight and diarrhea. She 
died two days later. Only a limited autopsy was 
done. Extensive miliary tuberculosis of the 
abdominal organs with tuberculous peritonitis 
was found. There was no gross evidence of 
pulmonary tuberculosis. 

Case ii. I. H. The patient w'as a colored 
male, aged twenty-five, who was admitted to 
the service of Dr. D. Spotts on October ai, 1945 
with a chief complaint of hematemesis. His 
history went back to 1943 when he had an 
acute attack of vomiting and low abdominal 
pain of short duration. In 1944 there was vague 
abdominal pain followed by occasional vomit- 
ing. The pain, at first only at night, later ap- 
peared following meals, and for the last week 
he had vomited blood on several occ.asions. He 
now had sharp pain in the abdomen radiatint; 
toward the chest. There was a 20 lb. weight 
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loss during the last three months. Physical 
examination revealed adbominal distention 
with tenderness on the right side and some 
enlarged inguinal lymph nodes. Initially there 
was a mild anemia which became more severe 


portion of the duodenum. The duodenum was 
not well visualized during the examination. 
Lung fields were normal. 

Laparotomy was performed on November 
20, 1945, by Dr. P. A. McCarthy. A dilated and 





during the period of hospitalization. Gastric 
analysis disclosed a free acid of 32 per cent and 
a total of 81 per cent. The blood Kline reaction 
was negative. 

Koentgen examination on November 9, 
''M 5 (big. 4)* showed a dilated, atonic stomach 
with obstruction at the pylorus or the first 


very large stomach was found. There was a 
large duodenal ulcer with massive surrounding 
adhesions. Gastric resection at the upper third 
with gastroenterostomy was done. The surgical 
diagnosis was duodenal ulcer. 

Postoperatively the patient did not do well 
and a fistula developed in the wound. A sub- 
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diaphragmatic abscess was suspected clinically 
and by roentgen examination. There was spik- 
ing fever and the patient weakened progres- 
sively and died on January I 2 , 1946. 

Autopsy by Dr. A. Valdes-Dapena: “Gross 
exa 7 nwation: Practically all the nodes of the 


lymph nodes and adhesions. The mucosa shows 
a peculiar appearance: it is studded with light 
gray nodules about 2 mm. in diameter; these 
are soft and some of them can be squeezed out, 
yielding a light yellow paste. This condition 
prevails from the proximal stump for at least 



I-’iG. 3. Case I. Gastric tuberculosis. Further deformity of prepyloric region, six weeks after Figure 2. The 
pylorus is eccentric. The lesser cur^'ature ulcer is also seen. 


peritoneal cavity are enlarged. 1 he largest 
measures 2 to 3 cm. in diameter. The nodes 
around the hilum of the liver are matted to- 
gether and adliere to the surrounding structures 
especially to the duodenum. Masses of nodes 
surround tlie common bile duct and the pan- 
creas. Tlie duodenum is surrounded by matted 


10 cm. down the duodenum. There are set'cral 
small ulcers, some of them appearing to com- 
municate with the suprahepatic space. The 
liver is located in the midst of adhe.sions. To the 
left there is a cavity limited on one side by the 
liver and on the other by the diaphragm. This 
cavity contain.s what seem to be food material 
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and a yellowish paste. The cavity communi- 
cates through a long tract with a small opening 
in the upper part of the wound. It also appears 
to have communicated with one of the small 
ulcers in the duodenal stump. 

"Microscopic examination: Sections taken 
from the abdominal lymph nodes show casea- 
tion necrosis due to tuberculosis. There is tuber- 
culous infiltration of the duodenum. Lungs: 


enlarged. Laboratory studies showed the gastric 
free acid to be 49 per cent and total acid 98 
per cent. There was a positive reaction for 
occult blood. The red blood cell count was 
3,000,000 with anisocytosis, poikilocytosis, and 
macrocytosis. The white blood cells were not 
increased. The blood Kline reaction was posi 
tive. Sputum was negative for tubercle bacilli. 
A roentgenogram of the chest on August 26, 



Fig. 4. Case ii. Duodenal tuberculosis. Grossly dilated stomach, the result of obstruction in the duodenum^ 


marked passive congestion; acute parenchyma- 
tous degeneration. 

“Final diagnosis: Tuberculosis of abdominal 
lymph nodes and duodenum with perforation.” 

Case hi. S. A. The patient was a colored 
male, aged forty-three, admitted to Philadel- 
phia General Hospital August 13, 1943, on the 
service of Dr. C. Brown. The patient had had 
loss of weight and occasional abdominal pain 
since early in the year. At the out-patient de- 
partment of another hospital, a gastrointestinal 
series and gastric analysis were negative and 
the only abdominal finding was hepatomegaly. 
Since T\Iay there had been vomiting and loss 
<>t weight and strength. On admission he wms 
emaciated and the liver and spleen were much 


1943 was negative except for elevation of the 
right diaphragm, and film of the abdomen 
showed an enlarged liver with some distention 
of the bowels and thickening of the segments. 
The patient was treated conservatively and was 
improving slowly when he died suddenly on 
September 16, 1943. 

Autopsy by Dr. D. R. Coman: “Gross ex- 
amination: The esophagus is negative. The 
stomach contains 1,500 cc. of fresh blood. There 
is a large peptic ulcer on the lesser curvature 
midway between the esophagus and pylorus, 
measuring 5 cm.; its base presents a gaping 
artery. Two and a half centimeters above this 
ulcer there is another ulcer with a dirty, granu- 
lar base, and from it a fistulous tract leads 
through masses of fibrous tissue to an abscess 
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in the lesser peritoneal cavity. A part of the 
fistula runs beneath the peptic ulcer. Near the 
latter are two smaller ulcers. The small intes- 
tine, especially the jejunum and ileum, presents 
large, thick, granular patches; the serosal sur- 
faces over these lesions are studded with tiny 
tubercles. 

“The liver and spleen are enlarged and show 
many caseous nodules. Mesenteric, peripan- 
creatic and perigastric nodes are enlarged to 
three or four times normal size, and on section 
reveal caseation necrosis. The lungs show only 
a calcified nodule 2 to 3 mm. in diameter and 
one calcified mediastinal node. There is also 
some calcification and fibrosis in the pleura on 
the right. 

“Gross diagnosis: Tuberculous ulcer with 
fistula of the stomach. Peptic ulcer with eroded 
artery. Tuberculous abscess, lesser peritoneal 
cavity. Hyperplastic tuberculosis of the small 
intestine. Caseous tuberculosis of the liver and 
spleen. Healed primary tuberculosis of the 
lung. 

“Microscopic examination: There is caseous 
tuberculosis of the liver and spleen. The stom- 
ach shows caseous tuberculous gastritis with 
ulceration." 

DISCUSSION 

Pathologically the chief characteristic 
of all 3 patients was the presence of mul- 
tiple ulcerations and fistulous tracts. A 
perforation pocket with abscess formation 
was present on the lesser gastric curvature 
in Case i, as well as a sinus near the pylorus. 
In Case ii there was a perforation of the 
duodenum and a tract leading to a sub- 
diaphragmatic abscess. Case iii had a tract 
from a gastric ulcer to an abscess in the les- 
ser peritoneal cavitj". Although we did not 
demonstrate these tracts roentgenograph- 
ically, similar findings have been shown be- 
fore (Psenner,^® Wichtl,"'’ Ackermann^). If 
such sinuses or fistulae can be demon- 
strated, a tuberculous etiology should be 
strongly suspected. 

Other roentgenologically suggestive find- 
ings are simultaneous involvement of both 
the stomach and duodenum by the disease, 
which was not present in our cases. In Case 
I the large lesser curvature ulcer, extensive 
mucosal changes and infiltration of the 


pylorus might have suggested tuberculosis, 
but a malignant condition could produce 
the same appearance. Gastric tuberculosis 
was suspected in this woman because of 
the known tuberculosis of lymph nodes. 
Case II showed nothing roentgenographi- 
cally except obstruction at the outlet of the 
stomach; the duodenal perforation prob- 
ably occurred at a later date. 

The extensive involvement of the sur- 
rounding lymph nodes in all cases is inter- 
esting. The lymphatic disease may even be 
the primary lesion. Certainly in Case i the 
patient had recognized tuberculosis of 
lymph nodes for years before the develop- 
ment of gastric symptoms. A similar case, 
reported from the Massachusetts General 
Hospital,® also had peripheral tuberculous 
adenopathy for years before development of 
duodenal tuberculosis with subsequent per- 
foration. There had been no evidence of 
ulceration or mucosal changes in the duo- 
denum two months before death, but there 
was deformity of the third portion due to 
pressure of an extrinsic mass, evidently a 
Ij^mph node. In our Case ii also it was the 
pathologist’s opinion that the duodenal in- 
filtration was secondary to the lymph node 
disease. 

None of our patients had evidence of 
active pulmonary tuberculosis, and at au- 
topsy only a calcified primary complex 
was found in one of them. The absence of a 
pulmonary lesion should not be considered 
evidence against gastroduodenal tubercu- 
losis. 

SUMM.A.RV 

1. Two cases of tuberculosis of the stom- 
ach and one of the duodenum are described. 
In all three cases the lungs show’ed no active 
pulmonary tuberculosis. One patient had 
had peripheral tuberculous adenitis for 
years, and in all three cases abdominal 
lymph node involvement was a very promi- 
nent feature. All three patients developed 
perforations or fistulous tracts at the site of 
their lesions. 

2. From the roentgenologic standpoint 
there are no pathognomonic findings. The 
ulcerative and infiltrative lesions can 
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easily be confused with benign ulcer or 
carcinoma. A combination of both types of 
lesions, as well as extensive mucosal nodu- 
larity, as in one of our cases, might be sug- 
gestive. The most significant findings that 
can be demonstrated roentgenographically 
are simultaneous involvement of the 
stomach and duodenum, the presence of 
fistulae or sinuses, and signs of external 
pressure by enlarged lymph nodes. These 
should make the examiner strongly con- 
sider the likelihood of tuberculosis, even in 
the absence of any pulmonary lesion. 

Herman W. Ostrnm, M.D. 

1729 Pine St., 

Philadelphia, Pa. 

William Serber, M.D. 

136 South 1 6th St. 

Philadelphia, Pa. 
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By MANUEL MALENCHINI, M.D., and JAIME ROCA, M.D. 

BUENOS AIRES, ARGENTINA 

V^HEN speaking of the upper third of tion is made in the vertical position, passes 
' ' the stomach we understand it to be rapidly through this part without stopping, 
the fundus proper, the cardia and the por- and in the routine examinations in the 
tion situated immediately beneath it. We Trendelenburg position the abundant quan- 
include also in this paper tumors of the tity of barium that spreads hides them 
abdominal esophagus, believing it is justi- unless they are marginal or have reached 
fied by the frequency of invasion observed considerable size. Apart from this, the 
in both parts, whichever one may be the growths at this level are not so frequent 
primary site of the growth. Very rarel}’^ are and the roentgenologist has a tendency to 
the tumors discovered when they are con- examine this area less carefully than the 
fined to their initial location. The tumors other regions. 



Fig. I . Different locations of tumors of the upper third of the stomach. A, massive, B, /, tumor of the cardia; 
2, tumor of the lesser curvature immediately beneath the cardia; tumor of the medial margin above 
the cardia; 4, tumor of the superior margin; 5, tumor of the lateral margin; C, d, tumor of the anterior 
surface; 7, tumor of the posterior surface. 

that make up this group require special The circumstance that favors the dis- 
mention, as the anatomic conditions pecu- covery of tumors of this part is the exist- 
liar to the region give them unique fea- ence of the air bubble of the stomach. In 
tures and explain in certain measure how its space the tumor is projected as a soft 
they can be more easily overlooked than tissue shadow tliat alters its outline. When 

tumors of the middle and lower thirds. the air bubble does not exist or its shape 

The upper third of the stomach is situ- and size are unusual, the radiologist can 
ated deep in the left hypochondrium and is exaggerate it by injecting gas. 7’liis can be 
inaccessible to palpation under the screen, done by the method he prefers (giv'ing 
•Another difficulty encountered in the diag- mixtures that produce gas or by indirect 
nosis of lesions located here is the fact that insufflation through a tube), 
tlie opaque substance, when the examina- Notwithstanding their great value, the 

* From the Surgical Clinic of Prof. Enrique Finocliietto, X-Ray Department, Rawson Hospital, Buenos .Aires, .Argentina. 
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Fig. 2, Tumor that invades the fornix in massive 
form. The masses show against the air bubble as 
shadows of soft part density. (Confirmed by surg- 
ery.) 



I'ic. 3. Stricture of the abdominal esophagus 
through infiltration. The tumor mass is visible at 
the medial margin of the fornix. (Confirmed bv 
surgery.) 


soft tissue shadows that can be observed 
in the air bubble may lead to error; because 
of this it is absolutely necessary to proceed 
with the method of ingestion of an opaque 
substance to confirm the diagnosis. 

The tumor growths located in the upper 
third of the stomach often alter the esoph- 
agus, the stream of barium entering the 
stomach, and produce filling defects of 



) 


Fig. 4. A neoplasm that infiltrates and ulcerates the 
abdominal esophagus. Tumor shadow on the me- 
dial portion of the fornix. 

different localization. As these alterations 
are conditioned by their location, it is 
justifiable to separate the following topo- 
graphic types (Fig. 

{d) Massive, in which the invasion of the 
. upper third is total. ■ 

{F) Tumors of the cardia and abdominal 
esophagus. 

(c) Tumors of the medial margin of the roof 
above the cardia. 

{(t) Tumors of the upper part of the lesser 
curvature, immediately below the cardia. 
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(e) Tumors of the upper surface. 

(f) Tumors of anterior and posterior sur- 
faces. 

(g) Tumors of the lateral margin. 

(a) Massive f 07 -ms (Fig. 2). The massive 
forms are generally easy to diagnose, as 
by occupying all or the major part of the 
upper third they are clearly visible to direct 
examination, and in supine position with 
opaque substance. 

(b) Tumors of the Cardia arid Abdominal 
Esophagus (Fig. 3 and 4). These tumors 
show, as their most notable feature, an 
obstruction to the passage of the opaque 
substance, with dilatation of the esophagus. 
The straight part is seen as a narrow chan- 
nel frequently ulcerated and of irregular 
borders. Frequently the shadow of the tu- 
mor that invades the gastric roof can be 
seen. 

(f) Tumors of the Medial Margin above 
the Cardia. This is the most frequent loca- 
tion of tumors of the upper third of the 
stomach. They are seen as shadows of soft 
tissues at this level and frequently deviate 



Fig. 5. A tumor situated on the medial margin of the 
fornix over the cardia that displaces the lower part 
of the esophagus. (Confirmed by surgery.) The tu- 
mor mass is visible in the air bubble. 



Fig. 6. A, a tumor of the medial margin of the fornix, above the cardia; it invades and compresses the ab- 
dominal esophagus. Its shadow can be seen in the air bubble. (Confirmed by surgery.) B, supine position. 
Filling defect in the tumor zone. 
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Fig. 7. Tumor situated at the upper part of the lesser 
curvature below the opening of the esophagus. The 
barium column that reaches the stomach is de- 
viated upward by the tumor mass. (Confirmed by 
surgery.) 



Fig. 8. The tumor mass divides the barium column 
into smaller streams. (Confirmed by surgery.) 




Imo. 9. the air bubble is of normal size. The study’ 
of the esophagus is possible because the air bubble 
is not superimposed. B, the air bubble is distended 
and superimjxjses its shadow on the esophagus. 



b'lG. lo. Tumor of the upper border of the fornix. 
It deforms the dome of the diaphragm and in- 
creases the distance that separates the air bubble 
from the lung area. (Confirmed.) 
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Ug. II. Tumor of the upper margin of the roof. 
A filling defect that corresponds to the tumor mass. 
The supine position is useful in this case because 
the tumor is marginal. (Confirmed.) 


or press upon the abdominal esophagus that 
runs medial to them (Fig. 5). An examina- 
tion with opaque medium, in supine posi- 
tion, either horizontal or in Trendelen- 
burg, easily makes them evident (Fig. 6. 
AB). 

{d) Tumors of the Upper Part of the Lesser 
Curvature Immediately below the Cardia. 
These tumors either cause deviation of the 
opaque column that under normal condi- 
tions descends by the magenstrasse (Fig. 
7), or they interrupt the flow of barium 
that enters the stomach, dividing it and 
forming small streams (Fig. 8). These seg- 
mentations of the barium column are pro- 
jections of the tumor mass that obstructs 
the free flow of the ingested material. Nor- 
mally the esophageal flow enters the 






Fig. 12. Tumor of the anterior surface of the fornix. //, supine. Invasion of the esophagus by tumor. No 
typical filling defect is observed at the roof level. It must be remembered that the anterior surface is not 
marginal in this position. B, study in lateral Trendelenburg position; by showing the surfaces it accurately 
locates the tumor mass on the anterior surface. The filling defect at this level is evident. (Confirmed.) 
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Fig. 13. Submucous tumor located on the highest part of the posterior surface. A, studied in Trendelenburg 
position. In this case the great size of the tumor allows it to be seen in the central part of the fornix. 
This position is not very useful for tumors that do not invade the lateral, medial or superior margins of 
the roof. J5, the study is made in the lateral Trendelenburg position; by showing the surfaces it makes 
evident the location of the tumor on the posterior surface, with wide parietal implantation and an ulcer in 
its central part. (Leiomyoma. 1 


Stomach without suffering any deviation 
and follows the lesser curvature the length 
of the magenstrasse (Fig. 9). 

{e) Ttmors of the Upper Surface. The 
tumors that develop on the upper surface 
of the fornix are, generally speaking, evi- 
dent at direct examination, as their shad- 
ows are projected upon the lesser density 
of the pulmonary background and the 
transparency of the air bubble (Fig. 10). 
Also, in the case of these tumors the opaque 
substance in dorsal decubitus outlines the 
filling defect that the tumor mass produces, 
if it has reached a sufficient stage of de- 
velopment (Fig. ii). 

(/) Tumors of the Anterior and Posterior 
Surfaces. In addition to the soft part shad- 
ows that these tumors give against the air 
bubble, they also produce filling defects 
of the barium mixture. However, because 
of their location they are not visible in 
supine position unless a very small portion 
of opaque substance is used. This is under- 
standable as they are not marginal in this 


position and the barium covers them if their 
volume is not very great. In the Trendelen- 
burg position in lateral decubitus, they are 
evident as marginal filling defects (Fig. 
11, A, B, and 13, A, B). 

ig) Tumors of the Lateral Margin. The 
tumors that arise in this site produce filling 
defects when the patient is examined in 
supine position. This is due to the fact that 
they are marginal in this position (Fig. 14). 

DIFFERENTIAL DIAGNOSIS 

As the tumors we have studied are seen 
as soft tissue shadows projected upon the 
air bubble and as filling defects of the opaque 
substance, the diagnosis must be made 
after taking into account all causes, normal 
or pathologic, intrinsic or extrinsic, that are 
capable of producing similar images. 

(i) Normal elements at the upper third 
level which may produce false tumor im- 
ages. 

{a) Neighboring organs, such as the 
liver, heart, spleen, and so forth, may super- 
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impose their shadows upon the air bubble, 
in the anteroposterior view, making soft 
tissue shadows similar to those of the tumor. 
In the case where only a superposition of 
shadows exists, there is no filling defect 
when the examination is made with opaque 
substance. Also, the superimposed image is 
generally typical of the organ and its loca- 
tion; thus the liver is seen as a shadow at 
the inner third of the air bubble; the spleen 
at the outer third and the heart point is 
seen at the upper portion and changes with 
the respiratory movements. 

(i?) When the air bubble of the stomach 
is not properly distended, the folds of the 
walls may project shadows that give false 
tumor images; these disappear when the 
air bubble is filled by insufflation and remain 
unchanged if the shadows belong to true 
tumors. 

(c) It has been said that a thickening of 
the shadow that separates the roof of the 
stomach from the diaphragm is a sign of 



L 


Fig. 14. Tumor of the lateral margin of the fornix. 
The examination in Trendelenburg position shows 
the filling defect clearly because the tumor is 
marginal in that position. 


tumor of this area. Although- this is a sign 
often seen in cases of tumor it is not to be 
solely relied upon, as it may induce error, 
since this thickness may vary under various 
circumstances. It is -greater when the air 
bubble is not fully distended. Also, when 
there is an interposition of parts of the 




Fig. 15. When the cardia is patent, an examination of 
the standing patient shows the air bubble and the 
abdominal esophagus simultaneously filled with 
air; they are separated by a soft part shadow (in- 
cisura cardiaca) that can simulate a tumor. In /f is 
seen the aspect of the gastric roof alone when the 
cardia is firmly closed. The abdominal esophagus 
(which has been marked in black) does not appear 
under these conditions. In B the cardia is patent 
and the abdominal esophagus fills with air. 

liver or spleen between the roof of the 
stomach and the diaphragm and at other 
times, even through an optical illusion of 
increased distance in the anteroposterior 
image, when the superior margin of the 
stomach roof does not coincide with the 
I highest point of the dome of the diaphragm. 
{(i) A jutting of the esophageal mucosa 
at the height of the cardia may produce 
a soft part shadow and defects of filling 
capable of simulating a tumor (Hodges, 
Snead and Berger^). It is similar to the 
phenomenon which is sometimes observed 
in the cecunr at the level of the ileocecal 
valve. 

(f) In the rare case of a widely open 
cardia, when the examination is made with 
the patient standing, both the air bubble 
and the abdominal esophagus fill simul- 
taneously with gas. These then appear as 
separated by a soft tissue shadow that 
drops tongue-like from the roof of the 
stomach, which could be taken for a tumor 
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(incisura cardiaca) (Fig. 15). The inner part 
of the wedge is the terminal portion of the 
left side of the esophagus and the outer 
part is the initial portion of the greater 
curvature at the stomach roof level (Bar- 
sony). 

(2) Voluminous mucous folds may pro- 
duce filling defects of tumor-like charac- 
ter. The roentgen diagnosis in these cases 
is limited to the discovery of the filling 
defects without its being possible to estab- 
lish their nature. In this respect Hinkel’s 
case, in which a microscopic investigation 
was necessary to establish the non-tumor 
nature, is very illustrative. 

Manuel Malenchini, M.D. 

Montevideo 1612 
Buenos .Aires, Argentina 
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O N EXAMINING a great number of 
patients with echinococcosis, one of 
the most striking features of the disease is 
the great variability of the clinical picture, 
which depends on the localization, vitality 
and evolution of the primitive parasite, the 
local complications by infection and rup- 
ture and, finally, on the existence and num- 
ber of metastatic cysts in other parts of the 
body. This great variability restricts our 
possibilities of attaining full knowledge of 
the subject, especially as a great number of 
cysts cannot be visualized, obliging us to 
limit our description to those cases which 
we have seen roentgenologically. 

Most authors who have written about 
Echinococcus refer to the high incidence of 
liver localizations, the percentage being be- 
tween 55 and 65 per cent of the total, next 
the lung, with an incidence of 17 to 24 per 
cent. The remaining cases are divided 
among other organs, in order of frequency, 
particularly the bones, kidney and spleen, 
but practically any organ may be involved. 

We have studied 120 cases distributed 
in the above mentioned order, to which we 
add for completeness some roentgeno- 
grams, which we owe to the kindness of 
Professor B. N. Calcagno, taken from the 
350 cases the latter has seen at the Muniz 
Hospital in Buenos Aires over a period of 
many years. 

ECHINOCOCCUS CYSTS OF THE LIVER 

For greater clarity and simplicity we 
propose the following classification of echi- 
nococcus cysts of the liver. 

(i) Unruptured echinococcus cysts 
(a) calcified 
(b) non-calcified 
{2) Infected echinococcus cysts 
(3) Ruptured echinococcus cysts emptying 
(a) through the diaphragm into the broii- 
chial tree 

(b) througli the biliary ducts to the duo- 
lienum 


(c) into the digestive tract 

(d) into the peritoneal cavity (abdominal 
cysts) 

(e) through the skin (transcutaneous) 

The liver cyst becomes calcified more 
often than the others and is therefore easily 
visualized. According to the site of the cyst 
and the extension of the calcification the 
appearance varies strikingly. The cyst can 
be completely calcified, being round or 
oval, with a more or less distinct outline; 
at other times only a reticulum of wide or 
narrow meshes can be seen (Fig. i and 2). 
The fact that only one solitary calcified 
cyst is visible does not exclude the possibil- 
ity of the presence of other non-visible 
cysts. Calcification does not imply the bio- 
logical death of the parasite nor freedom 
from a subsequent infection and its conse- 
quences; on the contrary, they tend to be- 
come infected very frequently. We have 
never seen, during many years of practice, 
an enlargement of the calcified cyst, a fact 
that denies the growth of such structures. 
Frequently several calcified cysts are visi- 
ble (Fig. 3). The fact that we have never 
noted calcified intrahepatic structures of 
any other nature allows us to affirm that the 
existence of a round reticulated shadow in 



Fig. 1. Hydatid cyst of the liver partly calcified. 
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Fig. 1 . Hydatid cyst of the liver 
completely calcified. 

the liver is almost pathognomonic of hyda- 
tidosis. 

The roentgenological difficulties arise in 
the diagnosis of those cysts with only a 
slight calcification of the capsule, appear- 
ing in the roentgenogram in the shape of 
fine round or oval lines (Fig. 4 and 5). 

All livers containing echinococcus cysts 
are increased in size, the right hemidia- 
phragm is elevated, its excursion is im- 
paired and it is divided into two or more 
arches. This latter is not exclusively char- 



hiG. 3. Scvcr.'il hydatid cy.sts of the liver 
calcified. 



Fig. 4. Large hydatid cysts of the liver with 
partly calcified membrane. 

acteristic of the disease and can be found 
more often in other diseases or even in nor- 
mal conditions. Nevertheless, in endemic 
regions, round shadows, situated on the 
surface of the liver, deforming the dia- 
phragm to a great extent point to hydatid 
disease (Fig. 6 and 16). Occasionally neo- 



Fig. 5. Fine lines of calcification in the mem- 
brane of a large hydatid cyst of the liver. 
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plastic metastases to the liver show similar 
pictures. 

Corresponding to the hepatomegalia the 
adjoining organs, like the stomach, duode- 
num and the hepatic angle of the colon, all 
of which can be shown easily by the roent- 
genogram, are seen to be displaced. Fre- 
quently the cysts are situated in the in- 
ferior border of the liver producing dis- 
placement in the adjoining organs in the 
shape of a crescent (Fig. 7 and 8). These 
can be so marked that sometimes they sim- 
ulate defects, especially of the lesser curva- 
ture of the stomach (Fig. 9). These dis- 
placements give valuable information as to 
the location of the tumor. But we have also 
seen cysts, containing as much as 2. liters 
of liquid, which produced no real enlarge- 
ment of the liver and no division of the 
diaphragm and so no displacement of the 
adjoining organs (Fig. 10). 

Sometimes liver cysts become infected 
without previous or subsequent perfora- 
tion, forming pneumohydrocyst (Fig. ii, 
which shows a calcified double cyst, near 
the right diaphragm). This case healed 
after biological treatment, with diminution 
of the calcified region. Figure la shows a 
large pneumohydrocavity after operation. 

Perforation of the liver cyst is not a rare 
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Fig. 6. On the inner side of the right di.iphr.igm a 
round crescentic shadow caused by a hydatid 
cyst of the liver. 

occurrence and is nearly always accom- 
panied by infection and a corresponding 
rise in temperature. But only in a case of 
an extensive perforation as, for example, 
into the digestive tract (Fig. 19), or into 
the bronchi (Fig. 18), is a pneumohydro- 
cyst present. 

The most frequent incidence of perfora- 
tion is through the diaphragm and into ti e 



a liver cyst on its lower surface. 
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I<'iG. 9. Apparent filling defect of the stomach due to 
compression by a hydatid cyst in the left hepatic 
lobe. 

bronchi. As a preclinical symptom one 
often sees impaired movement of the right 
hemidiaphragm and a slight accumulation 
of fluid in the right costodiaphragmatic 
sinus and an enlargement of the liver (Fig. 

13)- 

The basal pneumonia that extends up to 
the hilum appears as lines (Fig. 14) or as a 



I'K:. 10. Hydatid cyst of the liver, containint; i.c 
liters, ^\ithout apjiarent enl.-irgement of the liver. 



Fig. II. Pneumohj'drocyst of the liver without 
demonstrable rupture. Calcified membrane (ar- 
row). (Archives of Prof. B. N. Calcagno.) 


dense shadow (Fig. 15). If the cyst is also 
visible, there is no doubt as to the exact- 
ness of the diagnosis (Fig. I4 and 16). Oc- 
casionally the basal pneumonia is so dense 
in the frontal view that it hides the dia- 
phragmatic deformations, caused by the 
cysts (Fig. 1 5) and the suspicious rounded 
shadow is only visible in the lateral view 



Fic. 12. Hydropneumatic c.Tvity, three months 
after the removal of a liver cyst. 
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Fig. 13. Initial peridiaphragmatic perforation of a 
liver cyst. Large liver, some fluid in the right 
costodiaphragmatic sinus. Displacement of the 
stomach. 



Fig. 15. Hydatid cyst of the liver perforated 
into the bronchi. Reactive basal pneumonia. 


(Fig. 16). In these cases doubt arises as to 
whether it is a case of a perforated cyst of 
the base of the lung or the liver. Pneu- 
mothorax makes differentiation possible 
(Fig. 17), but this method is rarely em- 
ployed, due to the great danger of pleural 
infection. 

An ample opening of the cyst into a 
bronchus develops pneumohydrocysts in 
the liver (Fig. 18) with a membrane float- 
ing on the surface of the fluid. 



Perforation of the cysts into the bile 
ducts cannot be seen on roentgen exami- 
nation. 

Of course one can find occasionally a cal- 
cified cyst and nearly always displacements 
of the adjoining organs (we could never ob- 



Fig. 14. Ciilcified liver cyst perforated into the Fig. 16. 141161.11 view of the same case, 

bronchi. (Archives of Prof. B. N. Calcagno.) Hvdatid evst visible. 
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Fig. 17. Perforated lung hydatid cyst with pneu- 
mothorax, that proves its intrathoracic localiza- 
tion. 


tain a positive cholecystogram in these 
cases). All this can help in arriving at a 
diagnosis, but only the presence of echino- 
coccus hooks in the duodenal liquid is con- 
clusive evidence. 

Direct perforation into the digestive 
tract is rare. Figure 19 shows the dramatic 
picture of a perforation into the duodenum. 
The enormous pneumohydrocyst is clearly 



hiG. 18. Pneumohydrocyst of the liver with floating 
membrane after perforation into the bronchi. 
(•Archives of Prof. ii. Calcacno.) 



Fig. 19. Pneumohydrocyst of the liver after perfora- 
tion into the duodenum. Floating membrane. 
Barium at the bottom of the cyst. 


visible and also the membrane, floating on 
the surface of the liquid, in the form of an 
undulated line at the surface level known 
as the camalotes sign, which signifies a 
small floating island of tropical plants. The 
barium flows from the duodenum into the 
cystic cavity and settles down in the bot- 
tom of the cyst. 

We saw another case of perforation into 
the hepatic angle of the colon with the same 
roentgen signs, the only difference being 
that the barium was carried by. the enema 
through the intestine into the cavity. 

We have seen cysts emptying through a 
fistula of the abdominal wall (transcutane- 
ous). Filling with lipiodol showed a large 



Fig. 20. Opaque filling of a fistula originated by 
a transcutaneous perforation of a liver cyst. 
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cavity and only operation revealed its he- 
patic origin. (Fig. 20). 

ECHINOCOCCUS CYSTS OF THE ABDOMEN 

In the opinion of many authors, multiple 
abdominal echinococcus cysts are usually 
the consequence of a rupture of a liver cyst 
into the abdominal cavity with the corre- 
sponding hydatid infection of the perito- 
neum. Usually they are accompanied by few 
clinical symptoms, which are easily missed. 
Years later the patient appears with a dis- 
tended abdomen and symptoms of com- 
pression of the abdominal organs, the 
general state being unsatisfactory, some- 
times with fever caused by suppuration of 
the cyst. Palpation of the abdomen gives 
the impression of an overfilled potato sack. 
Frequently the roentgenogram shows 
rounded shadows of the same density as the 
kidney (Fig. 21). More impressive are the 
displacements of the gastrointestinal tract, 
when filled by barium. 

When the bladder, after injection with 
an opaque fluid, is seen to be displaced for- 
ward, metastatic cysts of the pouch of 
Douglas must be suspected (Fig. 22). Cal- 



Fic. 21. .Abiioniinal hydatid cistin the right lower 
abdominal region with soft shadow and dislocation 
of the kidney. 



Fig. 22. Abdomin.-il hydatid cyst in the pouch of 
Douglas with displacement of the opaque filled 
bladder. (Archives of Prof. B. N. Calcagno.) 

cified abdominal cysts are rare. Pneumo- 
peritoneum is not often employed for diag- 
nosing cysts owing to the ensuing danger 
of tapping and its consequences. 

ECHINOCOCCUS CYSTS OF THE SPLEEN 

Those cysts of the spleen not calcified 
only give symptoms of displacement of the 
adjoining organs, due to the enlargement 
of the spleen (Fig. 23) Very great-displace- 
ments can lead to doubt as to whether their 
origin is splenic or renal. Although the 
spleen usually displaces the splenic angle of 
the colon backwards, while the kidney dis- 
places it forwards, sometimes not even a 
lateral view helps in making a differential 
diagnosis. The diagnosis is usually arrived 
at by means of pyelography, although the 
renal pelvis can be displaced and deformed 
by a large spleen, being indistinguishable 
roentgenologically from a closed cyst of the 
kidney. 

ECHINOCOCCUS CYSTS OF THE KIDNEY 

This is a more frequent occurrence and 
produces very illustrative findings. The 
simple roentgenogram shows great enlarge- 
ment of the kidney, at other times only the 
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Fig. 23. Splenic cyst with displacement of the 
adjoining organs. 


superior pole is enlarged. Occasionally cal- 
cifications can be seen (Fig. 24). The ad- 
joining organs are always displaced. The 
pyelogram shows great deformity of the 
pelvis and the calices (Fig. 24). The picture 
is more clear cut if the cyst opens into a calix 
and through this medium into the urinary 

\ 



Fig. 24. Closed calcified hydatid cvst of the kidney 
with extensive deformation of the renal pelvis and 
ot the calices. 


tract. In these cases the cavity fills with 
the opaque fluid (Fig. 25). Figure 26 shows 
a rare picture, where daughter cysts can be 
seen in the pelvis and another, deformed 
one, at the origin of the ureter and a third 
one in the bladder. 

ECHINOCOCCUS CYSTS OF THE BONES 

These are very rare and we have seen 
only 4 cases, but Professor B. N. Calcagno 
has shown us 30 cases. At the beginning, 
when the involved bone is unchanged, 




Fig. 25. Hydatid cyst of the kidney perforated 
into the renal pelvis. 

either by infection or by operation, the 
roentgen appearance resembles surprisingly 
a giant cell tumor. The corresponding bone 
segment seems blown up and riddled with 
cavities (Fig. 27). The cortex is well pre- 
served, although no reparative reaction of 
any kind is seen. At the same time in one 
case there was a large abscess in the axilla. 
We have never seen both appearances in 
giant cell tumor. Aspiration showed the re- 
mains of membranes. 

If the cyst grows for a time, it invades 
the adjacent bones and soft parts with no 
respect for the anatomical limits. Exten- 
sive cyst defects, involving the adjoining 
bones and invading the cortex are frequent 
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Fig. 26. Calcified perforated hydatid cyst into the 
upper kidney pole with only slightly deformed 
pelvis. Daughter cysts visible in the pelvis, ureter 
and bladder. (Archives of Prof. B. N. Calcagno.) 

in the pelvis and femur. Pathological frac- 
tures and small formations of sequestra in 
the adjacent soft tissue are frequently seen 
(Fig. 28). Lung cysts sometimes coexist. 



Fig. 27. Hydatid cysts of the scapula. Blown bone, 
riddled by cystic defects. No reparation. Small 
sequestrum in the upper border of the sc.apula. 
(.Archives of Prof. B. N. Calcagno.) 



Fig. 28. Widespread hydatid cysts of the femur 
with pathological fracture and spotted shadows of 
the soft parts. 


After surgical intervention the formation 
of fistulae and secondary osteomyelitis is 
frequent. A tendency to bone condensation 
and the disappearance of the cysts either 
totally or partially gives a misleading roent- 
gen picture (Fig. 29). Otherwise, one sees 
extensive operative bone defect, not rarely 
combined with bone fracture and progres- 



Img. 29. Hydatid cysts ot tiie pelvis, years after 
operation with numerous fistulas and membrane 
evacuation. .Around the articulation osteomyelitic 
condensation of the bone. Cystic formation in the 
blown pubis and ischium. (.Archives of Prof. B. N. 
Calc.agno.) 
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Fig. 30. Hydatid cysts of the pelvis and femur, 
years after the operation. No osteomyelitis. De- 
fects caused by operation and fractures. Cystic 
defects at the edges. 

sion of the cyst towards the periphery 
(Fig, 30). 

Especially difficult is the roentgenologi- 
cal diagnosis of the relatively frequent ech- 
inococcosis of the spine. Though the 
roentgen signs are insignificant at the be- 
ginning, it clinically produces the most 
alarming symptoms, originated by an ex- 
tensive and plane infiltration of the me- 
ninges by cysts. Spinal blocks occur early 
(Fig. 31) and this is clearly visible after the 
myelography. Frequently one sees in the 
initial stage a partial destruction of the 
transverse processes, far below the block 
(Fig. 31) and a small, clear, bubble-like 
area of the lower adjacent vertebral body 






Fig. 31 Fig. 32 

Imgs. 31 and 32. Initial hydatid cysts of the spine, destruction of the left transverse process of Lj (Fig. 
31) and bubble-like area of the vertebral bodv of L3 (Fig, 32). Lipiodol block at the height of Li. 
(.^TchwesofProf.B.N.Calc.agno.) ' ^ J ^ 
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(Fig. 3a). Ossifluent abscesses are frequent 
and can be seen early in the dorsal spine 
(Fig. 33). The intervertebral discs escape 
involvement for a long time. If the disease 
progresses, destruction increases, the bub- 
ble-like character of the bone lesion disap- 
pears, the destruction progresses and at- 
tacks many vertebrae, but shows no tend- 
ency to destroy the disc (Fig. 32). With 
formation of spontaneous or operative fis- 
tulas, the roentgen picture becomes blurred 
by the accompanying osteomyelitis (Fig. 

34)- 

HYDATID CYSTS OF THE LUNG 

Twenty-two per cent of our cases have 
been found in the lung. The closed ones are 
roentgenologically different from the open 
ones. The closed cyst, which usually does 
not contain daughter cysts, appears roent- 
genologically as a round homogeneous shad- 
ow in the lung parenchyma (Fig. 35). 
This cyst, being of an expansive nature. 



Fig. 33. Extensive destruction of the right side of 
the 5th, 6th, 7th and 8th thoracic vertebrae and 
the corresponding ribs. Ossifluent abscess. -Arti- 
ficial shadow at the height of Tlu. Finding at op- 
eration: Extrapulmonary hydatid cyst of pleura 
with lesion of the bones caused by compression. 
Biopsy of the bone docs not show hydatid in- 
vasion. 


34 ^ 



Fig. 34. Repeatedly operated hydatid cysts of the 
spine with fistulae. The picture is blurred by the 
concomitant osteomyelitis. The intervertebral 
discs .are destroyed. (Archives of Prof. B. N. 
Calcagno.) 



luG. 35. Round sharply defined shadow of hy- 
datid cyst in the right lung. 


makes the intercostal spaces bulge. 7 'he 
ribs are hidden by the opaque cyst shadow. 
The bone is not eroded, as it is in the extra- 
pulmonary cysts of the pleura (Fig. 33). 
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Fig. 36. The same case in lateral view shows 
polycyclic formation. 

We have never seen calcified lung cysts and 
know of only one case in the literature. The 
movements of the diaphragm are seldom 
interfered with. As the cyst grows, it often 
loses its roundness and becomes polycyclic, 
being more often visible in lateral views 
(Fig. 36). The sharp limits disappear, due 
to a thickening of the pericystic membrane. 
These fibrous lines radiate into the sur- 
rounding lung parenchyma and also ob- 
scure the cystic image (Fig. 37). These 
findings make a differentiation from other 
round lung tumors difficult. It is obvious 
that other roentgen signs must be found 
for a differential diagnosis. The first and 
simplest way is to look for other pos- 
sibly calcified cysts, for they are quite 
frequent in the liver. If these are not found 
and other clinical symptoms do not give 
further help, one has recourse to bronchog- 
raphy. 

There is no doubt that the Echinococcus 
only causes displacement of the bronchi 
that surround the cyst in a rather typical 
manner like a hand grasping the tumor in 
its fingers. Only the smallest bronchi are 
not permeable, owing to the compression, 
and they end in a point. It is a fact that the 


same deformity of the bronchi is caused by 
all benign tumors. But these latter being 
extremely rare, the presence of. this sign in 
an endemic region arouses suspicion of hy- 
datid cyst. But at times true bronchial 
block image is found in bronchograms of 
cysts. We have seldom used bronchog- 
raphy. 

Other positive signs are the surprising 
movements and deformities of the soft and 
liquid containing cysts, which accompany 
changes in the position and in deep breath- 
ing. Unfortunately this sign is not of much 
help, because this form of deformity is also 
seen in other tumors. It is not real change 
in the shape of the tumor, but an altering 
of the roentgen shadow, due to change in 
position. 

The existence of large round shadows in 
both lungs makes the diagnosis of hydatid 
cyst almost certain (Fig. 38). 

Small multiple cysts, in both lungs, 
cannot be difierentiated roentgenologically 
from metastatic neoplastic processes (Fig. 
39). Although multiple cysts are really met- 
astatic processes, we saw the appearance 
in 2 cases three months after the removal 
of liver cysts, the lungs having been free of 
cysts before , operation. If a cyst bursts. 



Fig. 37. Multiple hydatid cysts in the middle and 
lower part of the left lung. The shadow, adjoining 
the hilum shows network of lines. 
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Fig. 38. Large bilateral lung cysts with 
irregular border. 


and the level of the liquid is visible in one 
of the multiple round shadows, then the 
roentgen diagnosis is assured (Fig. 40), but 
in these cases, the clinical and the labora- 
tory findings have decided the question 
beforehand. 

The rupture of a lung cyst is sometimes 
foretold by the appearance of a pericystic 
emphysema. Above the cystic shadow and 
sometimes behind it there appears a trans- 
parent air shadow, in the shape of a cres- 



Fig. 39. Small spotted mct.istatic lung cysts. 



Fig. 40. Small spotted metastatic lung cysts. On the 
left side a pneumohydrocyst. 

cent, which corresponds to an accumulation 
of gas between the pericystic and the cystic 
walls (Fig. 41). Sometimes the emphysema 
is so small that it can be seen only by tomog- 
raphy. Though Professor F. Deve states 
that a peritumoral emphysema can be 
found also in non-cystic tumors, the sign 



Fig. 4]. J\'ricystic emphysema. One secs a convex 
border not altered by changing position (no fluid). 
(.Archives of Prof. B. X. Caicagno.) 
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Fig. 42. Dry membrane at the bottom of a pneumo- 
cyst. Right above large round hydatid cyst. 



Fig. 43. Same case. The pneumocyst is resorbed and 
the membrane lies in a closed cavity (incarcerated 
membrane). The large cyst, right, above, has burst 
causing a pneumonic massive infiltration. (Ar- 
chives of Prof. B. N. Calcagno.) 
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is very useful for diagnosis of echinococcus 
cyst. It is not certain whether it originates 
through a communication between the 
bronchus and the pericystic cavity, or 
from the rupture of an adjoining emphy- 
sematous bulla. It could also be caused 
by the shrinking of the echinococcus cyst 
after its degeneration. This pericystic em- 
physema signifies the death of the parasite. 
Clinically this phase manifests itself by 
small hemoptyses. 

The clinical evolution, as well as the 
roentgen signs, varies. Sometimes there is 
a progressive drying and reduction in size 
of the cyst. Roentgenologically the peri- 
cystic emphysema persists, the parasite 
diminishes in size and becomes transparent 
and its membrane folds up and falls to 
the bottom of the cavity (Fig. 42). This 
process is progressive until all the air of the 
cavity is resorbed. The pericystic membrane 
lies close to the cystic membrane (incarcer- 
ated membrane, (Fig. 43). 

Sometimes this clinical and roentgen- 
ological picture remains at this stage for 
years. More frequently there is reactiva- 
tion and suppuration with abscess forma- 
tion. 

Rarely the shrunken cyst bursts and 
pours out some fluid giving a surprising 
roentgen picture (Fig. 43). The superior 



Fig. 45. Floating membrane in a pneumohydrocyst. 

Extensive accompanying pneumonia. 

rounded border corresponds to the lung 
substance. Below there exists a transparent 
crescentic area, corresponding to the peri- 
' cystic emphysema, bounded below by a 
fine line,, which is the pericystic membrane. 
The cyst contains some air and liquid 
(hydropneumocyst with floating mem- 
brane). This is called the sign of the double 
arch. 

In other cases the rupture of the cyst is 
accompanied from the beginning by marked 
and widespread inflammation and ate- 



Fig. 46. Hydropneumocavity. Immediately (left) and years after operation (right). 
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lectasis of large areas of the lung. The 
round cyst shadow (Fig. 42, above) changes 
in a few days into a compact lobar shadow 
(Fig. 43, right above, being taken from the 
same patient, as the previous roentgeno- 
gram) which shows no cavity either in the 
tomogram or in a penetrating roentgeno- 
gram, because the cavity is full of liquid. 
In these cases bronchography sometimes 
is enlightening. 

In other cases one sees in the infiltrated 
lung parenchyma a pneumocyst or a hy- 
dropneumocyst, in rare cases with cama- 
lotes (Fig. 45). 

The further development of the de- 
scribed cavities is different. Some disappear 
without treatment, others with biological 
treatment and yet others need pneumo- 
thorax or surgical intervention. Figure 46 
shows postoperative hydropneumocavity 
which is nearly unchanged after three 
years, although the resected rib had time to 
regenerate. 

I would like to express my very grateful thanks 
and appreciation to Professor B. N. Calcagno and 
his very able assistant Dr. J. C. Casiraghi for their 
invaluable and most unselfish help, in furnishing me 
with some of their best material. 

Arenales 2073 

Buenos Aires, Argentina, S. A. 
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IRRADIATION OF PITUITARY TUMORS* 
RESin.TS IN FIFTY CASES 
By H. DABNEY KERR, M.D. 

IOWA Cl TV, IOWA 


T he object of this paper is two-fold: 

(i) to present the general subject of 
the diagnosis and irradiation of pituitary 
tumors and (a) to report the results of a 
follow-up survey of 25 cases presented in 
1941, with a review of an additional series 
of 30 cases. 

Embryologically the pituitary body or 
gland is developed from two sources. The 
anterior or glandular portion is derived 
from an upgrowth of the phar5mgeal mu- 
cosa known as Rathke’s pouch or the 
craniopharyngeal duct, while the posterior 
portion develops from a downgrowth from 
the floor of the third ventricle and is of 
nervous origin. The craniopharyngeal duct 
ordinarily disappears but rests may re- 
main in any part of its course and these 
may later give rise to cystic or solid cranio- 
pharyngiomas or Rathke’s pouch cysts or 
tumors. These ordinarily occur in the 
suprasellar region but may also be found 
within the pituitary body and masquerade 
as tumors of the hypophysis itself. This 
must be kept in mind when dealing with 
cystic tumors. The pars intermedia is ah 
epithelial structure which covers the poste- 
rior portion and lines the gap which sepa- 
rates the anterior from the posterior 
“lobe.” 

The anterior lobe is composed of chromo- 
philic and chromophobic cells formed in 
columns and surrounded by large blood 
spaces. The chromophilic cells can be 
divided into eosinophilic and basophilic 
types; the former are more abundant in 
the center of the gland while the basophilic 
cells are more numerous at the periphery. 

Physiologically, the anterior lobe cells 
have mainly to do with growth and sexual 
development while the posterior lobe ele- 
ments are concerned with carbohydrate 


metabolism and consequently development 
of fat. 

In this study we are interested in the 
tumors or hyperplasias which develop in 
the anterior lobe and which because of 
their size, or abnormal hormone secretion, 
or both, cause a variety of symptoms. 

The diagnosis of pituitary tumor is 
usually made by the neurologist or oph- 
thalmologist in consultation with the 
radiologist, although, because of symptoms 
referable to the thyroid, the patient may 
first consult an internist or possibly an 
orthopedist, if weakness of the back is an 
early symptom, as it may be when growth 
is rapid. 

I shall consider first eosinophilic or 
acidophilic tumors. These lesions are sus- 
pected mainly because of their hormonal 
activity which is usually of the growth 
type. If the tumor occurs before the 
closure of the epiphyseal lines, the patient 
develops gigantism. With the development 
of gigantism, complaints of a weak and 
somewhat painful back may also be pres- 
ent. If the tumor develops after normal 
growth has ceased, acromegaly is the 
result — large hands and feet, prominent 
jaw, enlarged head and sinuses. It must also 
be remembered that there may be an in- 
crease in the thyrotropic hormone with a 
resultant increase in the basal metabolic 
rate and diffuse enlargement of the thyroid 
gland. We have seen 2 such cases, in i of 
Avhom the basal metabolic rate became 
normal after irradiation. Patients with 
acidophilic pituitary tumors may also com- 
plain of headaches and study of the visual 
fields frequently shows bitemporal cuts, 
which indicates pressure on the optic 
chiasm. Occasionally no changes whatso- 
ever can be found in the fields. In our ex- 
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perience, approximately 6o per cent of the 
cases of acidophilic tumor of the pituitary 
showed roentgenographic evidence of en- 
largement or erosion of the sella turcica. 
Amenorrhea and loss of libido are men- 
tioned as of frequent occurrence but in 
our experience these have not been of out- 
standing importance. Increased sexual ac- 
tivity in both sexes is said to be present 
early with this type of adenoma. Headache, 
however, may be the presenting symptom. 
These tumors do not ordinarily become as 
large as chromophobic adenomas because 
their symptomatology is more arresting. 

The chromophobic cells have no definite 
known function and a tumor composed of 
this type of cell produces signs and sym- 
toms due to its size alone — i.e. pressure 
symptoms. These may be (i) headache, 
because of pressure on the sella and 
diaphragma sellae. Following a consider- 
able period of increasing severity, there 
may be relatively sudden relief from head- 
ache due probably to rupture of the 
diaphragm or fracture of the dorsum sellae 
with release of pressure. This loss of head- 
ache must not be thought of as improve- 
ment in the patient’s basic condition, how- 
ever. (2) Increase in the size of the tumor 
causes increased pressure on the acido- 
philic group of cells with resultant atrophy 
and the development of hypopituitarism. 
This results in weakness, fatigability, de- 
crease in libido in the male and amenorrhea 
and sterility in the female. These changes 
may be so insidious, however, that the 
tumor may go unrecognized until it has 
reached sufficient size to press upon the 
optic chiasm. When this occurs, changes 
are noted first in the superior temporal 
quadrants of the visual fields. The slowness 
of development of this symptom accounts, 
no doubt, for the fact that almost complete 
loss of the temporal fields may occur be- 
fore the patient is aware that he is losing 
his vision. If there is extension of the 
tumor laterally and posteriorly, there may 
be involvement of the third, fourth and 
sixth nerves with resultant ophthalmo- 
plegia. In our experience, increased intra- 


cranial pressure beyond that confined 
within the sella is practically unknown. 
This is said by some to occur commonly 
but in only 2 of our cases was there any 
suspicion of such an occurrence. Types i 
and II may also occur together and form a 
mixed group of cases. 

The third general type of pituitary 
tumor is the basophilic adenoma which 
causes the well known but infrequently 
seen cases of Cushing’s basophilism. These 
tumors are small, cause no enlargement of 
the sella and ordinarily no headache. The 
cardinal symptoms are change of facies, 
hirsuitism, hypertension, abdominal striae, 
painful adiposity of the face, neck and 
trunk and sexual dystrophy. It must be 
remembered that a similar syndrome can 
arise because of certain adrenal tumors. 

TREATMENT 

The original treatment for tumors of the 
pituitary gland was surgical and occasion- 
ally this method is still used primarily. 
More and more, however, it has become 
recognized that irradiation should be used 
first, and only if this fails should the patient 
be operated on. Gramegra, in 1909, is 
usually credited with having been the first 
to use irradiation for the treatment of a 
pituitary tumor. The first permanent re- 
sult, however, was probably in a case 
treated by Beclere. His patient, treated in 
1909, was well twenty-two years later. 

Our method of treatment is radically 
different from most other present day 
techniques only in that we do not give 
repeated courses but try to deliver to the 
tumor in one course all the radiation which 
is necessary to cause regression, just as 
we do with malignant tumors. This con- 
sists of treating through four fields directed 
toward the sella turcica — two temporal, 
one frontal and one vertical. We use aoo 
kv., with a quality of 1.95 mm. Cu half- 
value layer, 50 cm. distance and a 5 cm. 
cone. One hundred roentgens are given to 
one field the first day in order to reduce to a 
minimum the chances of causing swelling 
with increased intracranial pressure and 
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headache. If no reaction ensues, two fields 
are given loo roentgens each the second 
day and from then on 200 roentgens are 
given to each of two fields per day. This is 
carried up to a total of 2,000 roentgens 
per field (air dose). With the ordinary 
sized calvarium, this delivers approxi- 
mately 2,400 roentgens into the pituitary 
fossa. There is, of course, temporary 
epilation over the treated hair-bearing area 
but we have never seen the epilation be- 
come permanent. Until about five years 
ago, we treated these cases over an addi- 
tional occipital field and carried the total 
air dose to 9,000 roentgens. We also some- 
times used fields larger than 5 cm. — usually 
6 by 8 cm. This gave a considerably larger 
tumor dose which was routinely between 
3,000 and 3,600 roentgens. 

In the previous report, we divided our 
results into “excellent,” “good” and “poor” 
depending upon whether (i) there was an 
increase in visual fields, loss of headache 
and general improvement in the patient’s 
over-all condition, (2) arrest of the process 
with loss of headaches and (3) no demon- 
strable good effects of the treatment. The 
results of the treatment of 25 cases at that 
time were reported as excellent, 56 per cent; 
good, 20 per cent; poor, 24 per cent. All but 
one of the living cases have been followed. 
One case was proved not to be a tumor of 
the pituitai*)'- so the series is reduced to 24 
cases of which 14 (58.3 per cent) had excel- 
lent, 5 (20.8 per cent) good, and 5 (20.8 per 
cent) poor results, or excellent and good 
79.1 per cent. Of the 5 failures, i died fifty- 
two months after having shown improve- 
ment for nineteen months; i died one month 
following treatment; i died with cerebral 
symptoms attributed by us to a combina- 
tion of hypertension and irradiation; and 2 
were unimproved and at operation cystic 
tumors were found. These 2 cases have 
done well postoperatively. 

The second series is not quite so easy^ to 
evaluate because 2 of the patients were too 
sick to tolerate treatment and are excluded 
from the series studied statistically. Two 
otliers were admitted from institutions for 


the insane and were obviously psychotic. 
They were also practically blind. Although 
they are both living, the mental deteriora- 
tion has progressed and blindness was not 
affected. They also have been omitted from 
the series. That leaves 26 cases and of these 
15 (57.7 per cent) had excellent, 3 (11.5 
per cent) good, and 7 (26.9 per cent) poor 
results; or excellent and good 69.2 per cent, 
poor 30.7 per cent. 

For the entire series of 50 cases, 29 (58 
per cent) had excellent results, 6 (12 per 
cent) had good, and 15 (30 per cent) had 
poor results; or 70 per cent excellent and 
good results. 

Of the total of 50 cases being reported on, 
there are ii acidophilic, i basophilic, 37 
chromophobic and i mixed acidophilic 
and chromophobic. Seventy-two per cent 
of the acidophilic group did well while 70 
per cent of the chromophobic tumors had 
excellent or good results. Our i case of 
basophilic tumor did poorly. The ages 
ranged from eleven to seventy years. 
Twenty-six of the total series were women 
and 28 were men and boys. 

COMMENT 

We think that all types of pituitary tu- 
mor — acidophilic, basophilic, and,.chromo- 
phobic — should receive primary irradia- 
tion. It has been said many times that only 
acidophilic adenoma is sensitive to irradia- 
tion. With this we do not agree. The 
chromophobic does equally well. There are 
at least three suspected conditions, how- 
ever, which we think should make one defer 
radiation therapy: (i) suspicion of a cystic 
tumor, (2) symptoms of hemorrhage into 
the tumor and (3) increased intracranial 
pressure. It is almost universally agreed 
that it is futile to irradiate a cystic tumor. 
The tumor may be cystic because of a 
developmental anomaly arising from rem- 
nants of the craniopharyngeal duct, from 
degeneration of the tumor, or from an old 
hemorrhage. It is almost impossible, how- 
ever, to be at all sure that one is dealing 
with a cystic tumor before irradiation or 
surgical interference. It is of the utmost im- 
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portance that patients having any con- 
striction of the visual fields should have 
these tested frequently and if there is con- 
tinued decrease in the fields two months 
following the cessation of therapy, opera- 
tion should be advised at once. It must be 
remembered, however, that there is not un- 
commonly an early further constriction of 
the fields during irradiation and this should 
not deter one from giving the full course of 
treatment. 

It is easier to suspect recent hemorrhage 
into a tumor because there is a history of an 
acute episode, following which there is 
sudden onset of visual disturbance. We 
have seen one such case during the past 
year. Only once have we suspected a cystic 
tumor in time to refuse to give irradiation. 
I must stress again the necessity of careful 
repeated visual field determination up to 
at least two months following cessation of 
the irradiation. Increased intracranial pres- 
sure is of such infrequent occurrence in 
our experience that it is not much of a 
factor. Should it occur, however, I think 
that the primary approach should prob- 
ably be surgical with postoperative irradia- 
tion. 

The diagnosis of adenoma of the pi- 
tuitary is not always as simple as it seems. 
In the cases of acidophilic tumor one must 
rely on the signs of growth disturbance, 
secondary hypopituitarism or perhaps sec- 
ondary changes in the thyroid. Enlarge- 
ment of the sella turcica and visual field 
changes are not necessary. When diagnos- 
ing chromophobic adenoma, however, we 
have three times encountered difficulty. 
The first case had an enlarged sella, visual 
field changes and headaches and was diag- 
nosed as a case of pituitary tumor. Follow- 
ing irradiation, he did well for five years. He 
then had recurrent difficulty and operation 
revealed an epidermoid carcinoma of the 
pineal. This is the case that was removed 
from the 1941 series. The second was a fat 
boy with enlargement of the sella and field 
constrictions. For about a year he showed 
improvement following treatment. He then 
became worse and died promptly. i‘\t 


autopsy, his osseous system was found 
riddled with Ewing’s tumor. The third 
case was a man with a large sella and all 
signs of pituitary tumor of the chromo- 
phobic type. Because of bronchiectasis and 
blood streaked sputum, he had a bronchos- 
copy which revealed an epidermoid carci- 
noma of the bronchus. His intracranial 
lesion was undoubtedly metastatic. 

Whereas it now seems wise to institute 
radiation treatment for all uncomplicated 
cases of pituitary tumor — and by uncom- 
plicated I mean without hemorrhage or 
with no suspicion of cyst formation — it 
appears logical to lean heavily on the 
neurosurgeon when these complications 
occur or are suspected. Thus all cases not 
showing adequate response in two months 
should be operated on, and cases operated 
on primarily should have postoperative 
irradiation because ordinarily not all of 
the tumor can be removed without sacrific- 
ing at least one of the optic nerves. Four 
of the irradiation failures that were op- 
erated on have remained well for from 54 
to 103 months. There were 3 postoper- 
ative deaths. 

COMPLICATIONS 

Camp has reported several cases of 
radiation necrosis of the skull following 
treatment for pituitary tumor. So far we 
have seen only one case of radiation 
necrosis of the skull and that was in a case 
we had treated intensively for a brain 
tumor — not pituitar}\ Our experience with 
more than 50 cases indicates that the 
danger of this complication is small and 
can be essentially disregarded, if the tech- 
nique outlined above is used. 

In irradiating the brain with heav\' doses 
we must be careful not to exceed the usu- 
ally accepted maximum tissue dose of from 
4,500 to 5,000 roentgens. We have never 
seen any indication of damage to the brain 
in the treatment of such lesions, even at 
autopsy, as we have following intensive 
treatment for glioma of the brain. Perhaps 
twice, we hav^e seen symptoms suggesting 
increased intracranial pressure following 
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Table I 


Case' 

Name 

i 

Age 

f 

Sex Signs and Symptoms 

Tumor 

Type 

Treatment 

Progress 

Months 

Followed 

Result 

i 

1 

C. A. 

First 

scries 

69 

M 

i 

Diplopia; failing vision 
for 4 mo.; bitemporal 
hemianopsia; enlarged 

sella; vos 6/12; vod 6/15 
plus 2 

Chromo- 

phobe 

Oct. 1938. Tumor dose 
2,546 r in 27 days 

Visual fields enlarged 2 
mo. after treatment. Un- 
changed, thereafter. Died 
12-18-39 of proved coro- 
nary occlusion 

14 mo. 
Good 

2 j I,. A. i 4.1 1 M 

; First j 1 

j scries ‘ 

1 

Failing vision for i yr. 
with blindness os 6 mo.; 
occipital headaches; tem- 
poral hemianopsia od; en- 
larged sella 

Chromo- 

phobe 

Feb. 1934, 1,600 r in 15 
days. Dec. 1934, 2,457 r 
in 23 days. April, 1935, 
1,931 rin 19 days. Total: 
5,988 r in 14 mo. 

Vision improved after 9 144 mo. 

mo. Gradually improved, j Excellent 
Vision in blind eye re- j 
turned to ) field ! 


N. A. 

Second 

series 

1 F 

j 

Increase in size of hands 
and feet for i8 mo. De- 
crease in lateral vision 

Chromo- 

phobe? 

Mixed? 

Nov. 1941, 8,000 r in 28 
days. Tumor dose 2,643 r 

Increase in fields to 
normal 

I 54 mo. 

1 Excellent 

1 

4 

W. A. 

First 

series 

62 i M 

1 

} 

i 

1 

1 

Headaches for 8 mo.; 
diplopia for 3 mo.; ptosis 
for I mo.; ophthalmo- 
plegia; destruction of 
sella and of anterior por- 
tion of foramen magnum 

Chromo- 

phobe 

Aug. to Oct. 1939, 3,831 
r in 47 days 

Headache improved. No 
ptosis of right upper lid. 
Felt generally better 

20 mo. 
Good 

5 

A. B. 

Second 

series 

34 

M 

Acromegaly 

Acido- 

philic 

June 1940, 8,600 r in 26 
days. Tumor dose 3,500 r 

No progression of symp- 
toms. Good vision 

72 mo. 
Excellent 

6 

\V. B. 

Second 

series 

35 

M 

Visual loss 

Chromo- 

phobe 

May 1941, 9,000 r in 28 
days. Tumor dose 3,217 r 

Gradual improvement 

61 mo. 
Excellent 

7 

\V. B. 

First 

scries 

44 

M 

Enlarging hands and feet 
for 4-5 yr.; acromegalic 
features; sella enlarged; 
B.M.R. plus 40%; visual 
fields normal 

Acido- 

philic 

Nov. 1934, 1,200 r (air) 
to each of 5 portals in 22 
days. 

In 3 mo. hands and feet 
felt smaller and patient 
felt better; 57 mo. later 
B.M.R. plus 14%; facial 
expression unchanged 

140 mo. 
Excellent 

8 

C.E.C. 

First 

series 

30 

iM 

Failing vision to shadow 
perception os for 18 yr.; 
42 lb. increase in weight; 
sella enlarged; vos blind; 
vod temporal field loss 

Chromo- 

phobe 

Partial surgical removal 2 
yr. before irradiation. 
May 1931-hIay 1932, 

4,000 r (air) with 200 kv. 
0.5 mm. Cu., i.o mm. Al, 
and 5,400 r (air), 130 kv. 
0.25 mm. Cu, 1.0 mm. Al 

Improved following oper- 
ation but blind 2 yr. after 
irradiation; field larger; 

II 5 mo. vision showed 
no improvement. 

160 mo. 
Good 

9 

\V.E.D. 

Second 

series 

22 j M 

1 

Failing vision for 6 yr.; 
bitemporal cuts; od al- 
most blind; enlarged sella 

Chromo- 

phobe 

May 1942, 8,000 r in 23 
days. Tumor dose 3,217 r 

Died I mo. after irradia- 
tion. Operation showed 
large tumor arising from 
sella. Increased intra- 
cranial pressure; 280 mm. 
water; contents removed; 
no pathology 

I mo. 

Poor 

10 

M. D. 

First 

series 

1 

5 

1 

\ 

70 

F 

! 

f 

Blurred vision for 3 yr. 
occipital headaches; en- 
larged sella; bitemporal 
hemianopsia 

Chromo- 

phobe 

May 1939, 1,516 r in 13 
days. Nov. 1939, 1,766 r 
in 17 days. Total: 3,284 r 
in 6 mo. 

Divided dosage because 
of age. 3 mo. after second 
course visual acuity im- 
proved. Fields un- 

changed; 21 mo. after 
first course able to write 
but vision not improved. 
Later follow-up, gradu- 
ally failing vision 

84 mo. 
Good 

1 1 

j L. F.. j ts 1 F 
! Second , 
seric-i ! | 

1 Enlarged sella; bitemiwral 

1 cuts 

i 

1 

Chromo- 

phobe 

Feb. 194I, 9,000 r in 28 
days. Tumor tiose 3,f»72 r 

j 

Questionable improve- 
ment. Died with pituitary 
adenoma in June 1946. 
At postmortem tumor 
showed no evidence of 
having been irradiated 

65 mo. 
Poor 
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Tabi.e 1 — {continued) 


No. 

Name 

1 

Age^ Sex 

Signs and Symptoms 

n 

HI 

Treatment 

1 

Progress 

Months 

Followed 

Result 

12 

B. F. 

Second 

series 

49 i 

1 

1 

F 

Bilateral optic atrophy; 
od blind; os complete 
temporal cuts 

1 

1 Chromo- 
1 phobe 

1 

Sept. 1940, 9,000 r 27 
days. Tumor dose 3,619 r 

Some improvement in 
sight 

68 mo. 
Excellent 


G. F. 1 
Second | 
series j 

68 1 

M 

Enlarged sella; bitem- 
poral cuts; od almost 
blind 

Chromo- 
phobe ! 

June, 1943, 8,000 r in 24 
days. Tumor dose 2,606 r 

Increase in fields; os, od 
practically blind 

35 mo. 
Good 

14 

V.M.E. 
Second 
series | 

.15 

M 

Bitemporal cuts for 23 
yr.; enlarged sella 

Chromo- 

phobe 

Oct. 1941, 8,000 r in 24 
days. Tumor dose 3,397 r 

Loss of headaches. Good 
vision od; drives car 

55 mo. 
Excellent 


L. G. 1 

Second 

series 

22 

F 

Amenorrhea for l yr.; 
acromegaly; loss of vision 
over 2-3 yr.; optic 
atrophy on right; en- 
larged sella 

Acido- 1 

j philic 

1 

Nov. 7 — Dec. 7, 1940, 
3,420 r in 27 days, tumor 
dose 

Visual fields returned to 
practically normal on the 
right; left eye still blind 

76 mo. 
Excellent 

i6 

G. H. 
First 
series 

i i 

46 

M 

Blind od 2t mo.; failing 
vision os 3 mo. mentally 
dull; B.M.R, minus 31%; 
sella enlarged 

1 

Chromo- 

phobe 

j 

Aug. 1934, 1618 r in 13 
days. Nov. 1939, 1766 r 
in 17 days. Total: 3,284 r 
in 6 mo., tumor dose 

Visual fields os smaller af- 
ter first course. Visual 
fields os larger 6 mo. later. 
B.M.R. minus 24%. Im- 
proved for 19 mo. At 52 
mo. died suddenly. Au- 
topsy showed 2 X4 cm. 
sellar tumor 

52 mo. 
Poor 

I? 


1 

m 

Headaches; loss of vision; 
enlarged and eroded sella 

1 Chromo- 
phobe 

April 1944, 2,540 r in 28 
days, tumor dose ! 

! 

1 

Could read and write in 

2 mo. 

2 mo. 
Excellent 

i8 

R. H. 
First 
series 

50 

M 

Failing vision os 12 mo. ! 
failing vision od 3 mo. bi- 
temporal hemianopsia; en- 
larged sella 

Chromo- 

phobe. 

1 

Oct. 1939, 2,990 r in 37 
days, tumor dose 1 

3 mo. after therapy vision 
improved; 15 mo. still 
further improvement. 54 
mo. died of pneumonia 

54 mo. 
Excellent 

'9 

H.H. 

First 

series 

62 

F 

Blurred vision and dizzi- 
ness for 3 yr.; coarse 
hands and feet; visual 
fields contracted; heart 
failure 

Acido- 
philic 1 

Oct. 1932, 3,222 r in 23 
days, tumor dose 

Died I mo. after therapy 

j 

I mo. 

Poor 

20 

E.J. 

First 

series 

18 

F 

Weight increase of 1301b. 
in 10 yr.; enlarged sella; 
no visual disturbance; fre- 
quent headaches 

Chromo- 

phobe 

March 1934, 1000 r in 
(air) to each temporal 
area. Sept. 1934, repeated 
above 

Headaches relieved for 81 | 
mo. after first course. No 
weight gain 

144 mo. 
Excellent 

21 

T.J. 

Second 

series 

.3° 

i 

I 

F 

Acromegaly; back pain; 
binasal field cuts; head- 
aches 

j 

1 

1 

Acido- 

philic 

i 

1 June 1942, 8,000 r in 25 
! days. Tumor dose 2,480 r 

j 

» 

1 

1 

! 

i 

Loss of headaches. In- 
creased constriction of 
fields. Decrease in fields 
made operation impera- 
tive. Found hemorrhagic 
cyst. Practically all re- 
moved. Recurrence prob- 
ably prevented 

47 mo. 
Poor for 
roentgen 
irradia- 
tion. 

Good 

surgi- 

cally 

22 

J.K. 

First 

series 

i 

1 68 

i 

1 

M 

Failing vision for 5 yr.; 
headaches; bitemporal 1 

hemianopsia; enlarged ! 
sella J 

Chromo- 

phobe 

Sept. 1036, 3,148 r in 23 
days. Further treatment 
elsewhere 1 937-1 938, 

amount unknown 

42 mo. after treatment, 
no headaches; vision fair. 
Died of cerebral accident 

42 mo. 
Good 

4 .'? 

L. K. 
First 
series 

i 

j 

! 

Failing vision and head- 1 
aches for l8 mo.; com- 
plete temporal hemianop- ' 
s!aos;clinoidsthin | 

j Chromo- 
1 phobe 

Oct. 1939, 3,043 r in 48 { 
days j 

1 

1 

Visual acuity improved; 
fields unchanged; head- 
aches improved. Good re- 
sult in 23 mo. 

81 mo. 
Excellent 
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No. j Name 

Age| Sex 

Signs and Symptoms 

Tumor 

Type 

Treatment 

Progress 

Months 

Followed 

Result 

24 M. L. 21 r Acromegaly and gigan- 

Seiond ; tism; loss of temporal cuts 

series | 

Acido- 1 
1 philic 

1 i 

April 1941, 9,000 r in air 
air in 27 days 

Vision normal; generally 
good health 

61 mo. 
Excellent 

25 , A. L. 1 
1 Second i 
1 series 

60 ( F ' Acromegaly j 

1 

1 1 

1 1 

Acido- 
philic 1 

cystic 

May 1941, operated on — 
60 cc. of fluid aspirated 
with drainage of frontal 
lobe. 9,000 r in 27 days. 
Tumor dose 3,700 r 

Operated on after irradia- 
tion. Died three days lat- 
er. No autopsy 

I mo. 

Poor 

26 K. L. to M Acromegaly; headaches; 

Second enlarged sella; no visual 

series field changes 

Acido- 1 Sept. 1944, 3,080 r in 23 
philic 1 days, tumor dose 

1 

Loss of headaches; gen- 
eral good health 

II mo. 

Good 

27 B. L. 
Second 
series 

! 

1 

F 1 .Amenorrhea; hirsutism; 

{ hvpertension 

! 

Baso- 

philic 

Aug. 1942, 2,157 r in 15 
days, tumor dose 

1 

Seemingly improv'ed for i 
week; sudden death with 
low blood pressure 

I wk. 
Poor 

28 1 F. L. 
First 
series 

48 

i 

! 

j Failing vision for 3 yr.; 

headaches; ptosis of right 
[ lid; enlarged sella; fields 
contracted 

Chromo- 
phobe 1 

Jan. 1939, 1,899 r in 21 
days, tumor dose 

Died 4 mo. after treat- 
ment; improvement in 
ptosis but developed 
mental confusion 

4 mo. 
Poor 

29 ' L. M. j 59 F 
, Second • 1 

series | } 

Acromegaly; trigeminal 

1 neuralgia; not much field 

1 cuts 

Acido- 

philic 

March, 1943, 8,000 r in 23 
days. Tumor dose 2,485 r 

Vision good 

38 mo. 
Excellent 

30 1 B. M. j 36 ^ F 1 Increasing weight for 13 
First ; 1 yr.; headaches; enlarged 

i scries i j | sella; temporal field cut 

Chromo- 

phobe 

Dec. 1931, 819 rin 7 days, 
tumor dose 

Gootl vision. Eyes weak 
unable to see to thread 
needle 

108 mo. 
Excellent 

31 ' M. M. 1 41 1 M 

. Second j 1 

series . i 

! 1 1 

j Poor vision for 6 yr.; 

1 headaches; loss of vision 

1 greater in left eye than 
right 

Chromo- 

phobe 

April 1942, 8,000 r in 23 
days. Tumor dose 3,355 r 

Od same 

94 mo. 
Good 

32 1 0. M. ! 36 ! F 
i Second ' 
i scries | ] 

Decreased visual fields; 
headaches; syphilis-me- 
ningovascular 

Chromo- 

phobe 

1 

Sept. 1 94 1, 8,000 r in 23 
days 

I 

Increase in fields 

51 mo. 
Excellent 

33 J.P. II 1 M 

First ' 

series 

1 

1 

j Increasing obesity for 3 
yr.; headaches; sleepi- 
1 ness; right homonymous 
hemianopsia 

Chromo- 

phobe 

i 

1 Sept. 1937, 2,866 r in 29 
^ days, tumor dose 

i 

Rapid improvement in 
vision; loss of weight and 
gain in height; no head- 
aches; with original class 
in school | 

108 mo. 
Excellent 

34 J. H. P.' 30 ' M 
First 

series j | 

Headaches; failing vision; , 
bitemporal hemianopsia; 
enlarged sella 

Chromo- 

phobe 

i 

i June 1936, 2,576 r in 25 

1 days, tumor dose 

Fields normal in 3 mo. 

1 14 mo. 
Excellent 

35 U. P. i 34 ! M ! Acromegaly; bitemporal 

Second | j cuts; increase in size of 

; series 1 j hands, feet and head 

Acido- 1 
philic j 

.Aug. 1943, 8,000 r in 25 
j days. Tumor dose 2,620 r 

Increased fields. Works 
normally 

33 mo. 
Excellent 

jf’ G. R. 22 j F j Amenorrhea; bitemporal 

Second ’ 1 1 hemianopsia 

series ‘ ' i 1 

Chromo- 

phobe 

Oct. 1943, 8,000 r in 23 
days. Tumor dose 2,520 r 

Slight improvement after 
nearly 2 yr. 

32 mo. 
Excellent 

37 , C. K. i 35 M Headaches and blurred } Chromo- 
I'irst ' vision for i yr.; bitem- 1 phobe 

scries poral hemianopsia; en- 1 

. ; ; larged sella j 

June 1935, 1,706 r in 16 
days, tumor dose 

Jan. 1936, 2,152 r in 18 
i days, tumor dose 

Gradual improvement in 
vision until 6 mo. post-ir- 
radiation, it was normal 

132 mo. 
Excellent 

! c. R. 

; First 

, series 
i 

44 j Hitemporal hemianopsia 

i . for I yr.; headaches 

lit 

Chromo- 

phobe 

Oct. 1937, 2,510 r in 25 
days, tumor dose 

I^ss of headaches; vision j 
slightly but definitely im- 
proved ! 

104 mo. 
Excellent 
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No. 

Name 

■ 1 

Age' 

1 

1 

Sex 1 

! 

Signs and Symptoms 

1 

Tumor 

Type 

Treatment 

Progress 

Months 

Followed 

Result 

49 

P. R. 

Second , 
series | 

^ 5 ; 

1 

M i 

Pituitary dwarf with sel- 
lar changes and held cuts; 
enlarged sella 

Chromo- 

phobe 

Oct. 1941, 8,000 r in 23 
days. Tumor dose 2,640 r 

Restoration of field cuts. 
Also received pituitary- 
growth hormone 

55 mo. 
Excellent 

40 j 

i 

1 

1 

1 

R. S. 1 
First j 
series j 

39 ! 

! 

1 

M 

Failing vision for 3. yr.; 
almost blind os for l yr.; 
headaches for i yr.; bi- 
temporal hemianopsia; 
enlarged sella 

Chromo- 

phobe 

Jan. 1938, 2,047 t ^9 
days, tumor dose 

May 1939, cystic tumor 
partially removed 

Visual fields improved 
postoperatively 

96 mo. 
Poor 

4' 

i 

A. S. ; 
First 1 
series 

46 

F 

Blurred vision and head- 
aches for 5 yr.; vos 6/6-1 ; 
temporal hemianopsia os; 
unable to obtain held od; | 
enlarged sella j 

Chromo- 

phobe 

April * 933 . 3 .' 2 ° r in 12 
days, tumor dose 

Loss of headaches and 
gradual improvement in 
vision. Glasses needed 
only for reading 

156 mo. 
Excellent 

41 1 

1 

i 

L. S. 

Second 

series 

48 

M 

Failing vision for 6 mo. 
Enlarged sella 

Chromo- 

phobe 

May 1943, 8,000 r in air 
in 24 days 

Gradually became blind; 
paralysis agitans 

37 ” 10 - 
Poor 

43 

V. S. 
First 
series 

58 

F 

Bitemporal hemianopsia; 
enlarged sella 

Chromo- 

phobe 

Nov. 1936, 2,129 r in 34 
days, tumor dose 

Slightly enlarged fields 

116 mo. 
Excellent 

44 

J-T. j 
i I’irst 1 
series 

1 ' 

1 1 

57 

M 

Failing vision; diplopia 
for 3 yr.; vod 6/24; vos 
counts hngers at 2 ft.; en- 
larged sella 

Chromo- 

phobe 

Jan. 1933, 3,820 r in 34 
days, tumor dose 

At 74 mo. patient "saw 
large print at 5 ft." At 8 
yr. vision worse. At 160 
mo.LMDstatedpatient’s 
vision good 

ji6o mo. 
Excellent 

45 

A.T. ! 

First 

series 

|35 

F 

1 

Failing vision for ij yr.; 
amenorrhea 6 yr.; bitem- 
poral hemianopsia; en- 
1 larged sella 

1 Chromo- 
i phobe 

1 cystic 

i 

July 1937, 3,337 r in 27 
days, tumor dose. Nov. 
1937, cystic tumor re- 
moved surgically 

Worse after irradiation; 
much improved 37 mo. 
postoperatively j 

41 mo. 
Poor 

46 

G.T. 

Second 

series 

j ^8 ' 

j 

F ' 

Acromegaly, changed fa- 
cial expression; large 
hands and feet; amenor- j 
rhea for 3 yr.; facial neu- 
ralgia 

Acido- 

philic 

May, 1942, 8,000 r in 27 
days. Tumor dose 3,397 r 

Fields improved, then de- 
creased. Can sew and do 
housework; facial pains 

1 

1 46 mo. 

1 Poor 

47 

L. W. 

Second 

series 

56 

F 

Painless failing vision for 

4 yr.; bitemporal hemian- ' 
opsia 

Chromo- 

phobe 

April 1942, 8,000 r in 24 
days. Tumor dose 2,472 r 

Od better; os worse. Cata- 
racts, but otherwise all 
right 

49 mo. 
Good 

48 

H. W. 

Second 

series 

63 

F 

Bitemporal hemianopsia | 

Chromo 

phobe 

t 

1 

1 

Oct. 1940, 8,600 r in 25 
days. Tumor dose 2,660 r 

Vision and fields better; 
then constricted; oper- 
ated 6 mo. post-irradia- 
tion; large pituitary ade- 
noma found; chromo- 
phobe; scarring due ap- 
parently to x-ray; general 
condition good 

66 mo. 
Poor 

49 

F. V. 
First 
series 

i 

! 54 

M 

Diplopia for 4 mo.; ptosis 
for 2 mo.; lesion of 3rd 
and 4th cranial nerves; 
ophthalmoplegia; marked- 
ly enlarged sella; visual 
helds contracted 

Chromo- 

phobe 

March 1932, 4,277 r in 23 
days, tumor dose 

1 

Fields normal in i yr.; 
post-irradiation recalcifi- 
cation of sella in its en- 
larged form; 8 yr., and 9 
mo. after treatment vis- 
ual fields normal 

170 mo. 
Excellent 

50 

I.Z. 
Second 
j series 

! 64 

j F 

i 

Headaches; erosion of sel- 
la; visual fields con- 
stricted 

Chromo- 

phobe 

! 

Oct. 1946, 2,385 r in 23 
days, tumor dose 

Loss of headaches; in- 
creased visual fields 

9 mo. 
Excellent 
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irradiation. The relationship was not clear, 
however. 

Mental 'Deterioration. In our report of 
1941, on the treatment of 25 cases of 
pituitary adenomas, Cooper and I ex- 
pressed the thought that in a patient with 
hypertension we may have caused mental 
deterioration through a combination ot 
vascular and radiation damage. Even be- 
fore treatment, however, this patient had 
had vomiting, numbness of the left ear 
and loss of hearing on the same side. In 
discussing the paper, Sosman disagreed 
with our conclusion on the point and 
voiced the conviction that with our dosage 
(which was higher then than now) we could 
not have caused cerebral damage. Along 
this line I have 4 more cases that I wish to 
discuss briefly. Two patients with symp- 
toms of pituitary tumor were sent to us 
for treatment from psychopathic hospitals. 
In each instance there was some increased 
mental lucidity and questionable improve- 
ment of vision immediately following treat- 
ment. A short time later, however, both 
patients relapsed into their former states 
of psychosis. The results have been con- 
sidered poor although it is obvious that 
there was not much of a chance for a good 
result to begin with. They are not included 
in the reported series. A third patient 
(K. S.), aged fifty-one, was sent to us diag- 
nosed as a case of chromophobic adenoma 
with optic atrophy and almost complete 
blindness. Six months following a full 
course of treatment, she was still blind 
and merely vegetative. The fourth case 
(V. B.) is one regarding which I am un- 
certain. The diagnosis had been missed on 
this patient for fourteen years and when we 
saw her, she had a spastic paraplegia, 
bitemporal hemianopsia and cardiac en- 
largement. She was given a tumor dose of 
2,690 roentgens in the usual way and sub- 
jectively was much improved, both in 
general and as regards her vision. Eight 
days later, however, she became confused 
and complained of headaches. Symptoms 
sviggested internal hydrocephalus and the 
spinal fluid pressure was 270 mm. Her 


temperature reached 105° F. before it 
subsided. She died six days later. 

The whole question of damage following 
irradiation for pituitary adenomas seems to 
be bound up with the sequential factor. If 
treatment has been given and cerebral 
symptoms ensue, we (and particularly the 
referring department and our other medical 
friends) are likel)'' to explain all phenomena 
as caused by the treatment. That this is 
not fair, we w’ill all agree but it is difficult 
to avoid. These symptoms are not seen in 
cases of intensive irradiation of brain tu- 
mors, where more treatment is given. Also 
in 2 cases to whom we gave intensive ir- 
radiation for pituitary tumor who finally 
came to autopsy, there was no histo- 
pathologic evidence of damage to the vascu- 
lar structures nor to the glial tissue. Al- 
though I am not convinced that we do not 
cause some damage at times, we still have 
no definite proof that we do. Age, sex, 
dosage, duration of symptoms, type of 
tumor, etc., seemed to have no bearing on 
thisreaction. 

Three of our cases are of considerable 
interest because they died and came to 
autopsy. The first case (R. H.) was a male, 
aged fifty, who was given a tumor dose of 
2,990 roentgens for a chromophobic ade- 
noma of the pituitary in September, 1939. 
He had bitemporal visual field cuts and an 
enlarged sella with headaches. During the 
treatment, he had further constriction of 
the fields but within a month he had shown 
great improvement. From that time on. his 
vision improved and his headaches disap- 
peared. In March, 1944, the patient 
entered the University Hospitals , with 
pneumonia and died. Autopsy showed the 
pituitary fossa filled with a thick creamy 
hemorrhagic material which apparently 
represented degenerated pituitary tumor. 
The interesting feature was the microscopic 
examination which showed compressed but 
normal pituitary tissue. Adjacent to it and 
apparently causing the pressure was ad- 
enomatous tissue which showed no signs 
of having been irradiated. 

The second case was a woman, aged 
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sixty-four j on whom a diagnosis of chromo- 
phobic adenoma was made and a, 660 roent- 
gens given to the pituitary. She had some 
immediate response in the form of increased 
visual fields but there was further constric- 
tion at the end of six months and she was 
operated on. A tumor was found lying 
largely above the sella and displacing the 
chiasm upward and the optic nerves out- 
ward. The tumor was solid but the contents 
were evacuated and part of the capsule 
was removed. Microscopically the tumor 
was highly cellular and appeared viable. 

The third case was a woman, aged fifty- 
eight, whose pituitary was given 3,67a 
roentgens on the basis of a diagnosis of 
chromophobic adenoma in February, 1941. 
For twenty-nine months she was in good 
condition and she had had improvement in 
her vision up to 6/6-1 in her left eye. The 
right had been practically blind for about 
a year before coming to the hospital. After 
more than five years following irradiation 
she became bedridden and was re-admitted 
to the hospital where she died in about two 
weeks with all the signs of hypothalamic 
irritation. At autopsy, a tumor of the 
pituitary, a cm. in diameter, was found 
with erosion of the posterior clinoids and 
pressure posteriorly. The neurologist and 
the pathologist considered that she had 
died primarily of the pituitary tumor. 
Microscopically, the mass was composed 
of apparently normal and viable tumor 
cells. This is the only case we have found 
who did well for such a long time and then 
relapsed. 

I find it difficult to explain why some 
pituitary adenomas respond well to rela- 
tively small doses of radiation and why 
others resist large doses, but as radiologists, 
we are accustomed to see this in other 
types of neoplasm, for example, carcinoma 
of the lip and cervix. We accept this as 
being due to the radiosensitivity or radio- 
resistance of the tissue, whatever that may 
mean. I find it more difficult, however, to 
explain why a tumor that has been ir- 
radiated and obviously influenced by the 
treatment (because the patient has been 


symptom free for years) still shows no 
microscopic evidence of having been treated 
but continues to appear entirely viable 
unless it be loss of turgescence and swelling. 

The follow-up of the cases treated at 
least six years ago showed no case of ex- 
cellent or good result that retrogressed and 
one reported as poor at ninety-six months 
has now an excellent result at 161 months. 
The case observed longest with an excellent 
result was seen first in March, 193a. In 
general, therefore, it seems fair to assume 
that satisfactory results are permanent al- 
though we have seen one exception to that 
statement. 

SUMMARY 

1. Review of results of irradiation of a 
series of twenty-four cases of pituitary 
tumors studied six years ago indicates that 
they are permanent. 

2. A review of a series of fifty cases em- 
phasizes that irradiation is a satisfactory 
primary method of treatment. The over-all 
good results are in the range of 70 per cent 
and the chromophobic tumors respond as 
well as the acidophilic. 

3. It is important to follow the results of 
treatment carefully for at least two months, 
particularly regarding the visual fields. If 
there is diminution of the fields at that 
time, the neurosurgeon should be called in 
consultation because the tumor is either 
cystic or otherwise radioresistant. 

4. Psychotic patients or patients with 
any previous cerebral symptoms will prob- 
ably not do well and may have their symp 
toms exaggerated. It is questionable 
whether they should be irradiated. 

5. Our experience indicates that there 
may possibly be occasional cerebral damage 
from irradiation although of this there is 
no proof. The evidence is sequential. 

University Hospitals 
Iowa City, Iowa 
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DISCUSSION 

Dr. Merrill C. Sosman, Boston, Mass. I 
think we can all agree with everything that Dr. 
Kerr has presented this morning, and agree with 
his conclusions that irradiation has a beneficial 
effect on the majority of pituitary adenomas. 

I would like to point out that this is a long- 
range project. A five year survival means noth- 
ing in this type of patient with this type of 
tumor, as it does in the malignant tumors we 
are more accustomed to dealing with. It is 
really a long-range project, and I hope that Dr. 
Kerr will again present these same patients and 
their follow-up ten years from now, with ad- 
ditional cases that may accumulate in the 
meantime. 

There are three points that I want to empha- 
size. One is that I think we can say there is con- 
clusive proof that irradiation has a beneficial 
effect on 70 to 80 per cent of the pituitary 
adenomas, and that the beneficial effect persists 
in the great majority of those so treated. 

Second, that roentgen therapy, particularly 
in the earlier days, was not without danger and 
damage. When I started in 192a, we were using 
low voltage technique, a rather thin filter, and 
we customarily gave repeated doses several 
weeks or months apart in following these pa- 
tients. We have found 7 or 8 cases of what Dr. 
Camp called “irradiation necrosis” of the bone 
in patients coming back fifteen or twenty years 
after the original treatments were given. I shall 
show you an example of one of those patients. 

The exact dose to be given and the exact 
method of giving it is still subject to discussion. 

I am inclined to believe from the evidence pre- 
sented that Dr. Kerr has a much better method 
at present than we had twenty-five years ago. 
We have gradually been moving toward the 
same conclusion that Dr. Kerr has reached. 

There is one thing we must avoid, which is a 
very common failing among radiologists: the 
conclusion that if a certain dose gives a good 
result, an increased dose must necessarily give a 
better result. That is an entirely erroneous con- 
clusion, and I am afraid it is a form of wishful 
thinking which is all too prevalent in our pro- 
fession. I have been guilty of the same sort of 
erroneous deduction myself. 

The third thing is that these tumors often 
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spontaneously tend toward a burned-out stage 
of hypopituitarism, particularly the acidophilic 
tumor. The end stage of hypopituitarism has 
been rather hopeless, as far as treatment goes,up 
to the present time. The patient appears quite 
similar to a patient with myxedema: sluggish, 
somnolent, with very little activity, but thyroid 
even in large doses has no effect on these pa- 
tients with hypopituitarism. Dr. Thorn at our 
hospital has been using adreno-corticotropic 
hormone, extracted from pituitary glands 
(A.C.T.H.) which alleviates many of these 
symptoms if the patient’s adrenal glands are in- 
tact. 

(Dr. Sosman then showed several slides, first 
illustrating the skin atrophy and telangiectasia 
in the temporal areas which resulted from the 


earlier low voltage irradiation, and the under- 
lying mottled absorption of the temporal bones 
which increased in extent and degree as the 
years elapsed. Then he showed tables and 
charts of IDr. Thorn’s work in replacement ther- 
apy of pituitary deficiency by the adreno-corti- 
cotropic hormone (A.C.T.H.) The details will 
be found in the Holmes Lecture and in the 
Caldwell Lecture which are to appear later in 
this Journal.) 

In conclusion, I would like to congratulate 
Dr. Kerr on his excellent presentation and hope 
that he will follow this group of patients as long 
as he can. When patients have relatively be- 
nign tumors such as pituitary adenomas, it is 
often a question whether or not the doctor will 
survive his patient. 
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THE GASTROSCOPIC PICTURE IN POST-IRRADIA- 
TION GASTRITIS* 

By MAJOR EDDY D. PALMER, M.C., U.S.A. 

Gast7'ohitestiriaI Section, Walter Reed General Hospital 

YVASHINGTON, D.C 


TJRICK^ in 1946 described the new post- 
therapeutic clinical entity of chronic 
gastritis following massive irradiation to 
the upper abdomen. He has presented data 
on the clinical, roentgenographic, and 
pathologic aspects of post-irradiation gas- 
tritis in a series of soldiers who had been 
treated for metastatic malignancy.’-- 

The present communication deals with 
the gastroscopic picture presented by the 
group of patients from which Brick drew 
his material. Since other aspects of post- 
irradiation gastritis have already been ade- 
quately described by Brick, an attempt has 
been made to include here only material 
which has a direct bearing on the gastro- 
scopic findings. 

materials and methods 

The 11 patients considered were soldiers 
who had been diagnosed and treated for 
malignant conditions while in the service. 
All were white males, aged twenty to thirty- 
three. The diagnosis in each case had been 
made by histopathologic study. One had 
a retroperitoneal reticulum cell sarcoma, 
4 had seminoma of the testis, 3 had malig- 
nant teratoma of the testis, and 4 had 
embryonal carcinoma of the testis. Surgical 
procedures in various patients had in- 
cluded orchidectomy, radical parailiac and 
paraaortic node resection, exploratory lap- 
arotomy, and gastric resection, the last for 
perforation and hemorrhage complicating 
post-irradiation gastritis. 

Radiation therapy had been given with 
the 1,000 kilovolt machine through five 
portals which had been constant in size 
and position in all patients, j The gastric 


area was involved by two of these portals: 
a 10 by 10 cm. epigastric portal, the in- 
ferior border of which had been placed 25 
cm. above the base of the penis, and a 10 
by 15 cm. lumbodorsal portal along the 
long axis of the spine and centered over the 
second lumbar vertebra. The radiation 
doses given here are expressed in terms of 
skin dosage. 

The gastroscopic examinations were 
made by one observer. The Cameron- 
Schindler omniangle instrument was used. 
Pre-examination medication consisted of a 
retention enema of 0.4 gm. nembutal one 
to two hours beforehand and atropine 
0.0008 gm. subcutaneously one-half to one 
hour beforehand. 

The gastroscopic findings described be- 
low are taken directly from the original 
reports. To save space, references to the 
normal appearing portions of the stomach 
and statements of negative findings are for 
the most part omitted. In each case, at 
least the proximal half of the stomach — the 
part which was outside of the field of radia- 
tion — was normal, and in many only the 
distal third showed pathologic changes. In 
no case did preliminary drainage of the 
stomach bring up a significant amount of 
blood; in 10 of the 26 drainages the fasting 
contents contained free acid. 

In the cases of those patients who came 
to gastric resection, the pathologic pictures 
presented by the resected specimens are 
outlined. The findings at upper gastroin- 
testinal roentgenography are also presented 
when they were done within thirty days of 
gastroscopy. 

CASE PRESENTATIONS 

In the presentations below, the date of 
each examination is expressed in terms of 


f Physical factors: 1,000 kv. Total filtration 3 W., half-value 
k'tycr,3.6 mm. Ph., 3 ma., “o cm. distance, So r per minute, meas- 
ured in air. 

grateful appreciation is extended to the Photographic Laboratory, Walter Reed General Hospital, for the reproductions of thi 
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days following the last day of radiation 
treatment. 

Case i. Twenty-nine years old. Seminoma of 
the testis. Treatment: 12,600 roentgens over a 
thirty day period; 2,400 r to epigastric portal 
and 2,400 r to lumbodorsal portal. 

Gastroscopy, thirty-six days: “The whole 
pars media shows paleness and increased trans- 
lucency, plus total absence of rugae, suggestive 
of edema. The fundus is normal without ab- 
normal mucosal or rugal change. The antral 
configuration is normal, but this portion dis- 
tends poorly with air, and its walls, although of 
normal color, appear thickened. The pylorus 
is well visualized and is seen to close regularly 
with shallow antral peristalsis; there is no bile 
reflux. On the greater curvature of the antrum, 
just distal to the anterior end of the angulus, 
there is a rather deep, clean, elliptical ulcer 
three rugal widths in length and two rugal 
widths in breadth. The long axis of the ulcer 
runs obliquely anteroposteriorly. The base is 
gray, homogeneous and clean. There is no 
exudate or bleeding, and the margins show 
almost no inflammatory reaction. There is no 
nodularity,” 

Gastrointestinal roentgen series, forty-two 
days: Normal, with normal mucosal pattern, 
except for narrowing of the antrum. 

Gastrointestinal roentgen series, sixty-two 
days: Normal. 

Gastroscopy, seventy-nine days: “The ulcer 
previously seen is now almost circular in out- 
line. It is likely that this change in shape is due 
to healing, for there appears to have been some 
reduction in size. Again it is noted that there is 
practically no inflammatory reaction of the 
ulcer margin and no contraction or other evi- 
dence of fibrotic change at its base. The base 
is gray and clean and there is no exudate, 
bleeding or nodularity. Its depth is still as 
great as its width. The pylorus is normal ana- 
tomically and functionally, but antral peristal- 
sis is shallow and infrequent. At this time 
there is no edema or apparent infiltration of the 
distal portion of the stomach. The rugae of the 
greater curvature now appear normal, and they 
pass by the ulcer site without distortion.” 

Gastroscopy, ninety-five days: “The appear- 
ance of the ulcer has changed, but its size prob- 
ably has not. At this time there is evidence of 
inflammatory reaction at the periphery with 
a narrow margin of intense hyperemia and 
edema. These changes probably account for the 


apparent increase in the ulcer’s depth. An inter- 
esting picture is presented in that the rugae 
pass by the ulcer without distortion. Although 
peristalsis is minimal, there is no sense of gen- 
eralized infiltration of the walls of the distal 
stomach. Pylorus is normal.” 

Gastroscopy, 143 days: “The site of the for- 
mer ulcer is now occupied by a small white 
circular scar; there is no evidence of contracture 
at the scar and the paths of the rugae of the 
region are not distorted. Again there is no 
impression of rigidity or infiltration of the gas- 
tric walls. The peristalses at this time are un- 
impeded, and the antrum and pylorus are 
normal anatomically and functionally. There 
is much thick, yellow-gray mucus on the pos- 
terior wall.” 

Gastroscopy, 209 days: “The scar is now 
almost indistinguishable from the surrounding 
mucosa, showing only a pink saucerization. The 
rugae of the region are not distorted or de- 
formed. There is no functional impairment. 
This is an essentially normal stomach.” 

Case n. Thirty years old. Embryonal car- 
cinoma of testis. Treatment: 25,800 roentgens 
over seventy-five day period; 5,400 r to epi- 
gastric portal and 4,800 r to lumbodorsal portal. 

Gastroscopy, 192 days: “The pylorus is well 
visualized and is seen to function normally, 
responding to regular antral peristalses. The 
antrum shows no rigidity and dilates easily on 
inflation. The rugae everywhere are normal and 
iron out well. There are no evidences of infiltra- 
tion of the stomach wall, and no generalized 
mucosal abnormalities are present. The mucous 
lake is largely bile. On the greater curvature of 
the antrum, midway between the pylorus and 
the angulus, there is a clean, punched-out, 
rather deep elliptical ulcer. The ulcer runs ob- 
liquely anteroposteriorly across the greater 
curvature. Its length is equal to about four rugal 
widths and its breadth to about two. The base 
is gray and clean without exudate, bleeding or 
nodularity. The periphery of the ulcer shows no 
hyperemia or infiltration. The mucosa is normal 
up to the crater margin. There is only a minimal 
suggestion of contracture of the site as judged 
by mucosal radiations. The rest of the stomach 
appears normal in all respects.” 

Case hi. Twenty-six years old. Malignant 
teratoma of testis. Treatment: 23,900 roentgens 
over forty-nine day period; 4,800 r to epigastric 
and 4,800 r to lumbodorsal portals. 

Gastroscopy, 197 days (Fig. i): “The mucosa 
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is pale. There is a bubbling bile reflux through 
the constantly patulous pylorus. The antrum 
is tubular and distorted, and cannot be dis- 
tended by inflation. Its configuration is such 
that the entire circumference is visualized. The 
distal half of the pars media is stiff. The entire 
distal half of the stomach shows marked gen- 
eralized submucosal infiltration which appar- 
ently is responsible for the stiffness, distortion 
and failure of the antrum to inflate. Rugae here 
are absent. The mucosa of the region is more 



Fig. a. Case v. Two hundred and thirty-nine days 
after completion of radiation therapy. 

than usually translucent, with increased high- 
lights. There is no ulceration, erosion, petechia, 
free blood, or atrophic or hypertrophic gastritic 
change. The proximal half of the stomach is 
normal.” 

Case iv. Thirty-three years old. Seminoma 
of testis. Treatment: 24,700 roentgens over 
seventy-six period; 4,900 r to umbilical portal 
and 5,cxDO r to lumbodorsal portal. 

Gastrointestinal roentgen series, 276 days: 
There is narrowing and fixation of the prepy- 
loric area. Hie stomach is inactive. 

Gastroscopy, 284 days: “The motility of the 
distal half of the stomach is markedly impaired 
and peristalsis was not observed in the antrum 
over a period of sevcr.al minutes. The antrum 


shows marked submucosal infiltration which 
gives this region a tubular appearance; the 
angulus is involved in the process and is not 
prominent. The pylorus appears normal but 
remains in a partially contracted state, and 
was not seen to relax or to close during the 
examination. There is a small amount of bile 
regurgitation. The mucosa everywhere is intact 
without ulceration. There are many superficial 
petechiae scattered over the greater curvature 
of the distal pars media.” 

Case v. Twenty years old. Embryonal car- 
cinoma of the testis. Treatment: 24,000 roent- 
gens over sixty-one day period; 4,800 r to epi- 
gastric portal and 4,800 r to lumbodorsal portal. 

Gastrointestinal roentgen series, 133 days: 
“There is a deep crater on the anterior wall. 
The mucosa and peristalsis are normal except 
for the area of the ulcer.” 

Gastroscopy, 147 days: “The distal third of 
the stomach is a stiff contracted tube lined with 
closely pressed rugae which cannot be effaced 
because the region fails to distend on inflation. 
No peristalsis is seen. The pylorus is not visual- 
ized. On the mid-anterior wall of the pars media 
there is a deep elliptical ulcer, estimated to be 
2.5 by I cm. in diameter. The floor is covered 
by a dirty gray membrane and the edges are a 
little elevated. There is no hyperemia, bleeding, 
nodularity or contracture at the site.” 

Gastroscopy, 238 days: “Examination is 
rather unsatisfactory because of rapid passage 
of air through the stiff fixed tubular antrum. 
The pylorus is not seen but is presumed to be 
constantly patulous because of the quick de- 
flation and collapse of the proximal stomach. 
The region of the angulus at this time appears 
normal, the infiltration now being limited to the 
antrum. There is considerable thick, gray mu- 
cus scattered about. No ulceration, scar or 
other localized mucosal lesion is seen.” 

Gastrointestinal roentgen series, 239 days 
(Fig. 2): “The stomach is small and shortened 
on its lesser curvature side. The antral mucosa 
is denuded. The antrum is rigid, decreased in 
caliber and fixed. There is an ulcer 2 cm. in 
diameter on the posterior wall of the antrum. 
The pylorus is open. Peristalsis is extremely 
sluggish.” 

Gastroscopy, 293 days: “Although peristalsis 
is very weak and infrequent through the an- 
trum, the pylorus is now normal both ana- 
tomically and functionally. The antrum is nar- 
row and distorted, pointing inferiorly and 




Fig. I. Case iii. One hundred and ninety-seven days 
after completion of radiation therapy. Tubular 
distortion of antrum by submucosal infiltration, 
allowing visualization of all sides. .Absence of 
rugae. Fixed patulous pylorus with bile reflux. 



Fig. 4. Case viii. Six hundred and eighteen days 
after radiation therapy. Thick yellow-gray mucus. 
“Tisht” angulus. Submucosal infiltration. 


Fig. 3. Case vii. Five hundred and seventy-one days 
after radiation therapy. Tubular infiltrated an- 
trum. “Tight” angulus. Large petechiae. 
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posteriorly. On the lesser curvature of the 
antrum there is a punched-out circular ulcer, 
about four rugal widths in diameter. The base 
is gray and clean without bleeding or exudate. 
The periphery is involved in a mild generalized 
hyperemia which is seen in the mucosa of most 
of the distal half of the stomach. On the an- 
terior wall of the pars media and on the lesser 
curvature just proximal to the angulus there 
are small superficial erosions which are not 
bleeding. Scattered about the antrum and distal 
pars media tliere are about ten minute flame- 
shaped petechiae. No evidence of the previously 
seen anterior wall ulcer is found.” 

Gastrointestinal roentgen series, 297 days: 
“Distal half of the stomach is rigid with 
markedly decreased caliber. It is shortened at 
its lesser curvature. Peristalsis is sluggish. 
There is an ulcer 2 cm. in diameter on the pos- 
terior wail of the proximal antrum on the lesser 
curvature side.” 

Gastroscopy, 353 days: “The antrum points 
posteriorly but, although distorted, it appears 
normal in circumference and dilates satisfac- 
torily on inflation. The pylorus appears normal 
as does antral peristalsis. The lesser antral cur- 
vature cannot be seen and no opinion can be 
given regarding the site of the previously de- 
scribed antral ulcer. The anterior wall of the pars 
media is satisfactorily visualized and there is 
no residual change to demarcate the site of the 
large ulcer formerly found in this area. There 
are three small pigmented spots in the greater 
curvature of the pre-antral region, but no 
petechiae or erosions.” 

Case vi. Thirty-three years old. Reticulum 
cell sarcoma, retroperitoneal. Treatment: 734°° 
roentgens over fifty-five day period; 336°° ^ to 
epigastric portal and 3,800 r to lumbodorsal 
portal. 

Gastrointestinal roentgen series, 327 days: 
“There is hypomotility of the distal half of the 
stomach and hypertrophy of the rugae.” 

Gastroscopy, 329 days; “The interior con- 
figuration of the stomach and the consistency 
of the gastric walls are normal. There is no 
evidence of fixation, infiltration or generalized 
mucosal change. The pylorus is normal ana- 
tomically, but remained patulous without 
closing while under visualization for several 
minutes. The mucosa everywhere is normal ex- 
cept for a shiny white circular scar I by i cm. at 
the middle of the angulus margin.” 

Gastroscopy 336 days after therapy was nor- 


mal except for the persistent patulousness of the 
pylorus and the previously described scar on the 
angulus. 

Gastroscopy 377 days after therapy showed 
no change. The infrequency of antral peristalsis 
was notable, as was the constant bile reflux. 

Case vn. Twenty-nine years old. Embryonal 
carcinoma of the testis. Treatment: 15,000 
roentgens over ninety-eight day period; 5,400 r 
to epigastric portal and 4,800 r to lumbodorsal 
portal. 

Gastroscopy, 571 days (Fig. 3): “Preliminary 
drainage of the stomach brought up about 
300 cc. of poorly digested food from the pre- 
vious day. In spite of lavage, a large portion of 
the fundus was obscured by retained material. 
The antrum is tubular and narrow ■with heavy 
submucosal infiltration. Although the infiltra- 
tion seems to stop distal to the angulus, the 
latter appears ‘tight’ and does not expand on 
inflation of the stomach. The angulus is, how- 
ever, thin with normal appearing mucosa. The 
pylorus was not well seen. There is no bile re- 
flux. Scattered over the pre-antral region are 
many dark red petechiae of varying size, the 
largest being about two rugal widths in diam- 
eter. Among the petechiae there are a few 
dark brown pigmented spots. The mucosa else- 
where is normal but pale, without ulceration 
or erosion.” 

Gastroscopy, 585 days: “There was a moder- 
ately large mucous lake, but except for this 
area and the pylorus, all levels were well visual- 
ized. The interior configuration of the antrum is 
considerably distorted, with narrowing and 
fixation. The pylorus again remained obscured 
by the ‘tight’ angulus. The infiltration through 
the antrum is marked. No peristaltic motion 
whatever is seen. The petechiae and pigment 
spots appear as before. No bile reflux. No ul- 
ceration.” 

Case vm. Twenty-eight years old. Seminoma 
of testis. Treatment: 25,000 roentgens over 
fifty-three day period; 5,000 r to epigastric por- 
tal and 5,000 r to lumbodorsal portal. 

Gastrointestinal roentgen series, 603 days: 
“The stomach is small and shortened on its 
lesser curvature. The antrum is constricted, 
canalized and fixed. The mucosa of the corpus 
and antrum is atrophic. The pylorus is open.” 

Gastroscopy, 613 days: “The examination is 
not satisfactory because most of the mucosa is 
obscured by a rather uniform coating of thin, 
yeilow-gray mucus. The antrum is decreased in 



364 


Eddy D. Palmer 


Septemder, 1948 


caliber and so fixed that it could not be at all 
dilated by inflation. No peristalsis is noted in 
the stomach. The pylorus was constantly ob- 
scured by the angulus. Because of the mucus, no 
opinion can be given regarding the appearance 
of the mucosa,” 

Gastroscopy, 618 days (Fig. 4): “All levels 
were well visualized except for the distal an- 
trum which remained in the shadow of the 
‘tight’ angulus and a portion of the fundus 
which was obscured by a rather large bile lake. 
No peristaltic motion was seen in the stomach. 
At this time there are only a few patches of 
yellow-gray mucus scattered about. The an- 
tnim is decreased in diameter and appears 
thickly infiltrated, failing to expand on infla- 
tion. The rest of the mucosa is normal. On the 
posterior wall of the pars media close to the 
greater curvature there is a small bulge without 
distortion of the rugae; this gives the impression 
of an extrinsic mass pressing on the stomach 
wall.” 

Gastroscopy, 633 days; “The pylorus again 
is not visualized but its patency is assured by 
the constant reflux of frothy bile. No peristalsis 
is seen. 7 Te antrum is rigid and tubular, show- 
ing infiltration of its walls. The mucosa every- 
where is intact and of normal color. Proximal 
to the antrum there is no infiltration or fixa- 
tion,” 



lor.. 5. Case IX. Ninety-one days after 
radiation therapy. 


Case ix. Twenty-two years old. Malignant 
teratoma of the testis. Treatment: 24,000 roent- 
gens over fifty-four day period; 4,800 r to epi- 
gastric portal and 4,800 r to lumbodorsal portal. 

Gastrointestinal roentgen series, ninety-one 
days (Fig. 5): “The stomach is contracted and 
shows a bulge on the greater curvature of the 
antrum which simulates an ulcer. The stomach 
is rigid and there is no peristalsis. The imicosa 
is granular and hypertrophied.” 

Gastroscopy, ninety-nine days: “The greater 
curvature of the antrum is obscured by regur- 
gitated bile, but the examination is otherwise 
satisfactory. The antrum is stiff and elongated, 
and no motion is seen in the region, either as 
result of peristalsis or inflation of the stomach. 
The pylorus is well seen at the end of the tubular 
antrum and remains patulous. There is inter- 
mittent bile reflux. The submucosal infiltration 
stops about I cm. proximal to the angulus, the 
transition to normal thin mucosa being rather 
abrupt. The angulus is blunt and heavy. No 
mucosal lesion per se is found.” 

Gastrectomy, 224 days. Pathologic report: 
“The mucosal surface is markedly edematous 
and hyperemic, with punctate hemorrhages 
scattered over the surface. The rugae are ironed 
out as the pylorus is approached, and 2.5 
cm. from the pylorus is an irregular, ulcerated 
area, measuring 0.3-1. 5 by 2-4 cm. The ulcer 
is up to 3 mm. deep. The base is gray-pink 
friable tissue, covered with fibrin. The serosal 
surface is somewhat dull and has a leathery 
feel. Microscopic: The base of the ulcer is cov- 
ered by fibrinous exudate, beneath which is a 
narrow zone of granulation tissue infiltrated by 
a subacute inflammatory reaction. The edge 
of the ulcer shows gradual thinning of the mu- 
cosa and glands with a marked submucosal 
subacute inflammatory reaction. The submu- 
cosa shows rather severe interstitial edema, and 
there are focal areas of subacute inflammatory 
infiltrate in the serosa.” 

Case x. Twenty-five years old. Malignant 
teratoma of tlie testis. Treatment: 26,000 
roentgens over fifty-five day period; 5,200 r to 
epigastric portal and 5,200 r to lumbodorsal 
portal. 

Gastroscopy, 130 days: “The antrum is di- 
rected superiorly and anteriorly, and probably 
not more than half its length is visualized. The 
angulus and musculus sphincter antri are large 
and thick with tightly stretched mucosa. 3 'his 
infiltration extends into the antrum as far as 
visu.alization can be carried, and the resulting 
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fixation seems responsible for the inability of 
the distal half of the stomach to expand on 
inflation.” 

Gastrointestinal roentgen series, 148 days 
(Fig. 6): “The antrum is narrow and the nigal 
pattern is distorted. The pylorus remained 
patent throughout the examination. The rugae 
everywhere are considerably hypertrophied.” 

Gastrectomy, 190 days. Pathologic report: 
“In the prepyloric region the stomach wall is 
1.5 cm. thick. The serosal surface is smooth and 
glistening. The mucosa is greatly thickened and 
extremely edematous, as are the tissues be- 
neath it. The convolutions are soft and velvety, 
showing petechial hemorrhages. In the pyloric 
canal there is an ulcer 1.8 by 1.7 cm. in diam- 
eter and 0.6 cm. deep. Microscopic: There is 
widespread edema with considerable loose sub- 
mucosal fibrosis and associated marked chronic 
inflammation. The muscularis shows edema 
wth areas of chronic inflammation. The mucosa 
shows marked metaplasia to an intestinal type 
of epithelium, with many glands lined by goblet 
cells. The glands are for the most part moder- 
ately atrophic. There is a mild increase in 
fibrous tissue between the glands. The ulcer 
surface is covered by fibrous tissue with deep 
fibrosis below the ulcer.” 

Gastroscopy, 355 days: “The distal portion 
of the stomach has been resected and now the 
interior configuration is almost spherical. The 
enterostomy stoma is close to the greater curva- 
ture and appears adequate in size. Very little 
of the jejunum is seen. The stomal margin ap- 
pears healthy without ulceration. Several rugal 
crests are hyperemic, but, except for this, there 
is no erosion, infiltration, petechia, atrophy, 
hypertrophy or other abnormal mucosal 
change.” 

Case xi. Twenty-nine years old. Embryonal 
carcinoma of testis. Treatment: 13,000 roent- 
gens; 5,500 r to epigastric portal and 5,500 r to 
lumbodorsal portal. 

Gastroscopy, 150 days: “The usual ‘tube- 
like’ appearance is seen, constituting the distal 
third of the stomach. The angulus is apparently 
severely involved in this infiltration process and 
is not recognizable as such. Inflation does not 
change the appearance of the distal stomach. 
Air quickly passes through the presumably 
patulous pylorus, although the latter is not 
seen. When the stomach deflates and the lateral 
walls collapse around the objective, the antral 
lumen remains tubular and patent. No mucosal 
lesions are found.” 



Fig. 6 . Case x. One hundred and forty-eight 
days after radiation therap)'. 

Gastrointestinal roentgen series, 166 days; 
“There is marked narrowing of the stomach 
extending from the lower portion of the pars 
media through the antrum. There is an ulcer 
crater measuring 2 by 5 mm. on the greater 
curvature 3 cm. proximal to the pylorus.” 

Gastrectomy, 190 days. Pathologic report: 
“The serosa is smooth except for a 3.5 by 1.3 
cm. area with shagg)’' tags. The mucosa shows 
normal rugae over the proximal 2.5 cm. of the 
specimen, and here the wall is 0.8 cm. thick. 
Distally there is great thickening of all layers 
with a spongy edematous feeling on palpation. 
There is much submucosal brown-red hemor- 
rhage near the junction of the middle and distal 
thirds. Microscopically the mucosa shows mul- 
tiple areas of superficial hemorrhage. The sub- 
mucosa is considerably thickened and replaced 
by hyaline material. Throughout this layer 
there are loosely arranged coarse collagenous 
fibers producing rather marked fibrosis. The 
muscle shows areas of edema plus occasional 
areas of fibrosis. There is a minimal chronic 
gastritis with moderate atrophy and intestinal 
metaplasia af the mucosa.” 

Gastroscopy, 365 days: “The distal stomach 
has been resected. On the posterior wall at the 
distal end near the greater curvature, there is 
an enterostomy stoma, through which there is 
bile reflux. The size of the stoma appears ade- 
quate, and its edges, which were only seen 
briefly before the reflux began, appear healthy 
without ulceration or free suture. Everywhere 
the mucosa appears normal. There is no evi- 
dence of infiltration or sense of stiffness.” 

Gastrointestinal roentgen series, 367 days: 
“Normal posterior gastroenterostomy without 
evidence of stomal ulcer.” 
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Case xii. Twenty-seven years old. Embryonal 
carcinoma of the testis. Treatment: 22,400 
roentgens over fifty day period; 5,600 r to epi- 
gastric portal and 5,600 r to lumbodorsal portal. 

Gastroscopy, 345 days: “Although the an- 
trum is immobile, there is no evidence of infil- 
tration. The pylorus is normal functionally and 
anatomically, and a peculiar picture is pre- 
sented by the rhythmic contractions of the py- 
lorus since there is no peristalsis in the antrum 
itself. The mucosa is normal in all respects 
except for several deep pigmented spots scat- 
tered along the greater curvature.” 

DISCUSSION 

It is clear that only those areas of the 
stomacli which had been directly in the 
path of roentgen irradiation showed 
changes demonstrable by endoscopy. It is 
also clear that the size of the radiation dose 
was not the only factor determining the de- 
gree of subsequent gastric damage, sug- 
gesting individual variation in irradiation 
tolerance which precluded accurate pre- 
diction of the gastroscopic picture in any 
particular patient. This is not to say that 
experience with this group of patients has 
failed to indicate a satisfactory maximum 
safe dosage; in fact, the Radiation Therapy 
Section at this hospital has succeeded in 
balancing the minimum effective dose 
against the maximum safe dose so effec- 
tively that the Gastrointestinal Section 
does not expect to see more post-irradiation 
gastritis. 

The most characteristic part of the endo- 
scopic picture was heavy submucosal in- 
filtration of the involved area, with conse- 
quent stiffening and fixation of the gastric 
walls. In the antrum this led to a tubular 
defonnity which neither expanded on in- 
flation nor collapsed after instilled air had 
passed through the stomach. It was inter- 
esting to note that this infiltration did not 
occlude the pyloric canal; rather, the py- 
lorus typically remained patulous, as 
though there was paralysis of the sphincter 
musculature, allowing an unusual amount 
ot bile reflux and often interfering with 
maintenance of satisfactory gastric infla- 
tion. .^s would be expected, submucosal 


infiltration was attended by notable slug- 
gishness or absence of antral peristalsis. 
But poor peristalsis was also found in post- 
irradiation stomachs which showed no in- 
filtration or fixation, a finding which sug- 
gests that it was radiation injury to the 
local neuromuscular mechanism rather than 
mere mechanical interference which inter- 
rupted motility. It is recognized, of course, 
that accurate gastroscopic interpretation 
of gastric motility is probably seldom pos- 
sible, especially in view of large doses of 
pre-examination atropine, but some opin- 
ion regarding this aspect of the gastric 
situation is almost always possible. State- 
ments concerning motility in the case re- 
ports are felt to be valid. 

Of mucosal lesions, deep clean-cut ulcer- 
ation was most important. In one case the 
course of an ulcer was closely followed, and 
its complete healing without residual con- 
traction or distortion was eventually seen. 
This and the slowness of healing were fea- 
tures which differentiated the radiation 
ulcer from simple peptic ulcer. It was a 
matter of considerable surprise to find at 
gastroscopy no residual abnormality to in- 
dicate the site of an ulcer estimated at 2.5 
by i cm. in diameter visualized three 
months previously. 

The chronicity of the observed mucosal 
and submucosal damage in several of the 
cases was an important feature. At the 
onset of the study it was wondered if the 
ulcers would heal spontaneously in view of 
the fact that some were followed several 
months without change. In other cases the 
ulcers first appeared many months after the 
completion of irradiation. Because the 
swelling of the antral submucosa likewise 
was found as long as a year and a half fol- 
lowing treatment, it was interpreted er- 
roneously as being due to chronic infiltra- 
tion. The static nature of this localized 
edema for long periods is not easily ex- 
plained. 

Petechiae, pigmentation and excess 
mucus were common but not distinctive 
features of the mucosal changes. Paleness 
reflected the anemia of some of the patients. 
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Examinations following subtotal gastric 
resection with enterostomy showed the 
usual picture of postoperative stomach 
with no feature to indicate the prior post- 
irradiation changes, nor were stomal ulcers 
orsignificant postoperative gastriticchanges 
found. In each case the damaged portion 
of the stomach had been completely re- 
sected, and the final results were satisfac- 
tory clinically and endoscopically. 

The correlation between the gastroscopic 
picture and the pathology of the resected 
specimens was fairl)'^ satis factor3^ That 
which was taken for submucosal infiltration, 
however, proved to be mere edema. In ad- 
dition, the large amount of fibrosis under- 
lying the post-irradiation ulcer was an un- 
expected finding in view of the remarkable 
absence of contracture about the healing 
ulcer, gastroscopically observed. 

When the gastroscopic findings are com- 
pared Avith the roentgen findings, the only 
important discrepancy is seen to be that of 
detection of ulcer. Each method brought to 
light such lesions not visualized by the 
other. Specific comparisons are not impor- 
tant here, but it Avas found that the ulcers 
missed by gastroscopy Avere those Avhich 
Avere hidden in narrow distorted antrums. 

The diagnosis of post-irradiation gastritis 
has been, of course, no problem, nor should 
it ever be. The entity should disappear as a 
result of the present experience. There is 
hardly need for a differential diagnosis, but 
one notes that in a case of luetic gastritis 


Carey and Ylvisaker^ have described a 
gastroscopic picture similar to that of post- 
irradiation gastritis. 

SUMMARY 

Gastroscopic studies in tAveh^e patients 
Avho had deA'^eloped post-irradiation gas- 
tritis folloAving intensive radiation treat- 
ment for malignant disease shoAA'ed re- 
markably constant and characteristic gas- 
tric changes. The picture included marked 
edema Avith tubular deformity and fixation 
of the antrum, similar fixed patulousness 
of the pylorus, and clean deep chronic 
ulcers Avhich healed Avithout contracture. 
FolloAving subtotal gastrectomy Avith pos- 
terior gastroenterostomy, the picture Avas 
that of normal postoperative stomach. 
Pathologic and roentgenographic studies 
in general corroborated the gastroscopic 
findings. A neAV gastroscopic entity is pre- 
sented, but, because the diagnosis of post- 
irradiation gastritis should be obvious from 
the history, the importance of endoscopy 
lies in the evaluation of the severity of the 
radiation damage. 

Walter Reed General Hospital 
Washington 12, D. C. 
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CANCER OF THE CERVIX UTERI* 

A REVIEW OF 296 CASES, 1935-1944 

By JOHN F. HYNES, M.D. 

From The Carpenter Memorial Clinic, Meinorial Hospital 

WILMINGTON, DELAWARE 


^'T^HIS report consists of an analysis of 
296 consecutive cases of cancer of the 
cervix uteri, registered in the tumor clinic 
of a general hospital from 1935 to 1944, in- 
clusive, with particular reference to meth- 
ods of treatment and end results. The re- 
newed interest in the radical Wertheim 
operation as the treatment of choice in 
selected cases makes it imperative to report 
the results obtainable with radiotherapy, 
since Meigs® has stated that radiation 
therapy is at a standstill. Many previously 
reported series consist of cases collected 
over a period of fifteen to thirty years, 
when methods of radiation therapy were 
changing rapidly. To quote the cure rates 
obtained in such a series is almost like 
quoting the surgical cures of cancer of the 
breast before Halsted. Other series re- 
ported, especially from large teaching 
clinics, represent the collective work of 
many individuals with very different 
knowledge, experience and skill. A note- 
worthy exception to this practice is the 
series of Pitts and Waterman"'® and Water- 
man and Di Leone. Their results demon- 
strate the importance of personal, indi- 
vidual management of a large group of 
patients by technically good and relatively 
constant methods. 

SOURCE OF MATERI.A.L 

All patients admitted to the hospital 
with proved cancer of the cervix have been 
registered in the tumor clinic. Private, ward 
service and dispensary' patients are in- 
cluded. Indigent patients are accepted for 
treatment. The proportion of Negro pa- 
tients treated is somewhat higher (21 per 
cent) than that of the community' (13.5 per 
cent). Most of these are medically' indigent. 


indicating a slight preponderance of the less 
favored economic groups in our series. Sur- 
vival rates among Negro and white patients 
are the same, indicating that they received 
comparable treatment (Table x). 

Stage of disease has not determined the 
acceptability' of cases for treatment, except 
that patients too ill to report for roentgen 
therapy' as out-patients frequently could 
not receive treatment, and were subtracted 
from the determinate group for that reason. 
On occasion it was possible to admit such 
patients to the hospital for roentgen 
therapy; if treated, they' are included in the 
determinate group, even though many 
never improved enough for radium therapy 
(22 of 208). All these are among our failures 
and also most of those requiring admission 
for preliminary roentgen therapy, even 
though radium could later be used. 

PATHOLOGY 

All cases in the determinate group had 
histopathologically' proved cancer. Only' i 
case was considered carcinoma in situ. The 
pathologic report in 203 cases was squa- 
mous cell carcinoma and in 5 cases was 
adenocarcinoma. (Cases of adenocarci- 
noma of the corpus uteri involving the 
cervix secondarily are not included.) There 
was no significant difference in survival 
rate. 

INDETERMINATE CASES 

This analy'sis is based upon a determinate 
group of treated cases from which conclu- 
sions can be drawn. It is necessary to define 
those cases to be excluded from the de- 
terminate group (Table i). In general, the 
postulates laid down by' Martin, Munster 
and Sugarbaker® are followed, with one im- 


* IVrscnlCil at the Twenty-n'mth Annual Meeting, American Radium Society, Atlantic City, X. J„ June 1947. 
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portant exception: we do not include cases 
which were admitted with cancer recurrent 
after previous treatment elsewhere. We be- 
lieve recurrent cases belong to the original 
treatment series of which they were a part 
at another clinic; that including them in 
our results would represent duplication of 
reporting. Many such recurrent cases pre- 
sented themselves with a healed primary 
lesion for treatment of metastatic disease. 
Recurrent cancer might have been excluded 
from consideration by various methods: 
Many had no biopsy; many had no treat- 
ment other than terminal nursing care. We 
consider them indeterminate from the 
standpoint of analyzing the results of treat- 
ment. 

Table I 


SELECTION OF DETERMINATE CASES 



193s- 

-1942 

193s- 

-1944 

Indeterminate 


65 ■ 


88 

Recurrent cancer 

23 


33 


Untreated 

31 


37 


Consultation only 

5 


9 


Died, intercurrent disease 

5 


8 


Lost, well 3 years 

I 


I 


Determinate 


156 


208 

Total admissions 


221 


296 


Recwrent Cancer. A separate analysis of 
recurrent cancers admitted from 1935 to 
1942 showed that of 32 such cases 9 re- 
ceived no treatment and 23 had palliative 
radiation therapy. The 9 untreated recur- 
rent cancers are included with the other un- 
treated cases in Table i. Of 23 recurrent 
cases treated, 3 survived five or more years. 

Untreated cases in the five year (1935- 
1942) series fall into three categories. Of 31 
untreated cases, 10 refused treatment and 
presumably went elsewhere; their present 
condition is unknown. There were 13 cases 
unable to report for treatment (distance, 
physical condition), 3 of whom were mori- 
bund, dying one, four and fourteen days 
respectively after the initial examination. 
Eight recurrent cases could not be treated 
because of damage resulting from previous 


radiotherapy (skin atrophy, colitis, pelvic 
cellulitis or slough). The other recurrent 
case referred to above was one of those 
moribund on admission (liver metastasis, 
healed primary cancer). 

Consultation only describes 5 patients 
who were seen in consultation while under 
treatment elsewhere or followed by us at 
the request of another clinic. Two of these 
patients are known to be living seven and 
fourteen years respectively. None of these 
patients were treated by us, nor included 
among our survivors. 

Intercurrent Disease. Several patients 
dying from unrelated diseases cannot be 
considered either cures or failures of treat- 
ment. Presumably their prognosis was the 
same as that of the whole series and their 
exclusion from the determinate group 
should have no statistical effect. No case 
was excluded from the determinate group 
for this reason unless the cause of death 
was known. The 5 cases from the five year 
series are tabulated below, with survival 
time. 

1. Pulmonary tuberculosis: 2 months. 

2. Coronary thrombosis, ruptured ventricle: 

30 months. 

3. Cerebral thrombosis: 13 months. 

4. Hypertensive cardiovascular disease: 34 

months. 

5. Carcinoma of bronchus: 39 months. 

STAGE OF DISEASE 

The classification of Schmitz and Nelson® 
has been used since it is practical and well 
correlated with the clinical course of cervi- 
cal cancer. In this report Group i is defined 
as a small, limited cancer, apparently con- 
fined to the portio vaginalis, not over 2 cm. 
in diameter. Group ii is a cancer involving 
most of the cervix (or a small endocervical 
cancer whose exact extent is usually greater 
than can be seen) but not extending beyond 
the cervix. Group iii is a cancer invading 
parametrium or vagina by direct extension. 
Group IV is the cancer with a frozen pelvis 
from infiltration out to the lateral pelvic 
wall, or with distant metastasis, including 
nodules at the vaginal introitus. 
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The following data have been calculated 
in this series (Tables ii, iii, iv) : 

Table II 


STAGE OF DISEASE AND SURVIVAL RATE 

Determinate Cases 
1935-194'i (S years) 


Group 

I 

II 

HI 

IV 

All 

Alive 

14 

40 

24 

2 

80 

Total 

16 

60 

57 

23 

156 

Rate 

87.5% 

67% 

42% 

9% 

51% 


1935-1944 (3 years) 


Alive 

24 

56 

55 

5 

120 

Total 

25 

81 

73 

29 

208 

Rate 

96% 

70% 

52% 

17% 

57% 


Table III 

RACE AND STAGE OF DISEASE 

(Including some indeterminate cases) 


Group 

I 

II 

in 

IV 

All 

White 

22 

72 

63 

27 

184 

Negro 

5 

14 

18 

21 

58 

All cases 

27 

86 

81 

48 

242 


Table IV 

DURATION OF SYMPTOMS AND STAGE OF DISEASE 


Group 

I 

II 

HI 

IV 

White 

5 nio. 

7i- mo. 

8 mo. 

II mo. 

Negro 

.3 mo. 

5 mo. 

7 mo. 

14 mo. 

All 

5 mo. 

7 mo. 

7-i mo. 

12 mo. 


The downward trend of survival with re- 
spect to duration of symptoms confirms the 
clinical classification of cases. 

An analysis of those cases treated up to 
1939 with respect to duration and survival 
for three years produced a paradoxical re- 
sult. Of 33 Group II cases, ai living patients 
had symptoms for an average of seven 
months and la who died, for 9I months. On 
the other hand, of 41 Group iii cases, the 21 
survivors had symptoms for y-J months, 
and 20 who died had symptoms only sh 
months — shorter average duration than the 
Group 11 cases. We conclude that this 
group had more highly malignant cancers, 
with rapid growth, greater invasion and 


more severe symptoms leading to earlier, 
yet fatally late, diagnosis and treatment 
(Table v). 

Table V 


STAGE OF DISEASE AND DURATION IN MONTHS WITH 
RESPECT TO SURVIVAL FOR 3 YEARS 

1935-1939 


Group 

I 

II 

HI 

IV 

No. of 

10 

33 

41 

21 

cases 

Alive 

3I mo. 

7 

7l 


Dead 

* 

9I 

si 

ni 

All 

3i (e>-io) 

8 (1-24) 

65 (0-24) 



* Only I patient in each of these categories. 


CAUSES OF DELAY 

The failure of the patient to seek advice 
after the onset of symptoms accounted for 
delay in diagnosis and treatment in two- 
thirds of the cases. Usually this was due to 
the patient’s ignorance of the importance 
of unusual bleeding or discharge. For ex- 
ample, many patients date the onset of 
their illness to spontaneous vaginal bleed- 
ing; unless the specific question is asked 
they forget or ignore post-coital bleeding oc- 
curring weeks or months earlier. Rarely, 
patients defer consultation because of fear 
or excessive modesty. 

In one-third of the cases, delay up to 
twelve months was due to the failure of one 
or more physicians to make a diagnosis. 
The most frequent medical errors are; 
hormone medication without examination, 
under the assumption bleeding is func- 
tional; medication to control bleeding 
pending future examination; treatment for 
some other condition such as myoma or 
salpingitis, cystitis or hermorrhoids; and 
deferral of examination “until you stop 
menstruating.” 

AGE INCIDENCE 

Particular attention is called to the fre- 
quent occurrence of cervical cancer before 
the age of forty (Table vi). Fifteen cases (5 
per cent) were from twenty to twenty-nine 
years of age, and another 20 per cent from 
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thirty to thirty-nine. We have noted that 
cervical cancer occurs earlier in Negroes 
(Table vi). The maximum incidence, of 
course, is in the fifth and sixth decades. 

Table VI 


AGE INCIDENCE AND RACE 

(Including indeterminate cases) 

1935-1944 


Age 

White 

Negro 

All 

20-29 

7 

8 

15 

30-39 

41 

14 

55 

40-49 

65 

ao 

85 

50-59 

63 

15 

78 

60-69 

43 

7 

50 

70-79 

5 

2 

7 

80- 

3 

0 

3 

All ages 

227 

66 

^93 


Table VII 


AGE AND STAGE OK DISEASE 
(Including some indeterminate cases) 

1935-1944 


Age 

Group 

I 

Group 

II 

Group 

III 

Group 

IV 

All 

Groups 

20-29 

2 

4 

0 

3 

II 

30-39 

2 

24 

16 

3 

45 

40-49 

9 

23 

'll 

16 

70 

50-59 

12 

H 

22 

15 

63 

60-69 

2 

19 

17 

6 

44 

70-79 


I 

I 

4 

6 

80- 


I 

I 


2 

All ages 

27 

86 

8r 

47 

241 


Age apparently has some influence on the 
survival rate. It is our impression that very 
young patients (twenty to twenty-nine 
years) do well, but there are too few to be 
statistically significant, and that patients 
nearing the menopause do poorly. An 
analysis of the Group ii and iii cases for 
correlation between age and survival sug- 
gests that postmenopausal patients do 
better than those under fifty (Table viii). 
Group I and iv cases were not tabulated by 
age, since 95 per cent of the former survive 
and 85 per cent of the latter die. 

CANCER AFTER HYSTERECTOMY 

There were ii cases of cancer of the 
cervix after previous hysterectomy for 


Table VIII 


AGE AND SURVIVAL GROUPS II AND III 

Determinate cases 


Age 

Died 

Alive 

Total 

Rate 

20-29 

I 

4 

5 


30- 

21 

18 

39 

45% 

40- 

20 

22 

42 

52% 

50- 

12 

21 

33 

64% 

60- 

7 

24 

31 

77% 

70- 

I 

I 

2 


80 

I 

I 

0 


Group II and iii total 

63 

91 

154 

59% 

Group I 

I 

24 

25 

96% 

Group IV 

24 

5 

29 

17% 


other conditions among the 208 patients 
studied. The number is too small to 
analyze, except to state that there was no 
apparent effect on survival rate. Seven of 
these II cases lived three or more years 
(64 per cent). 

CANCER OF THE CERVIX AND PREGNANCY 

Only 2 cases of carcinoma of the cervix 
were referred while pregnant. One has sur- 
vived nine years after radium therapy and 
total hysterectomy in the fifth month of 
gestation (no cancer found in the surgical 
specimen six weeks after radium). The 
other stopped treatment begun after ce- 
sarean section in the eighth month of gesta- 
tion, returned seven months later with 
advanced disease, and died after further 
roentgen therapy. Three other determinate 
cases probably had cancer at the time of 
delivery and have died, 2 with bizarre, 
widespread metastasis. 

CANCER OF THE CERVIX AND SYPHILIS 

We are convinced that there is a definite 
correlation between cancer of the cervix 
and syphilis. In this series we have had to 
depend upon serologic diagnosis in almost 
all cases. Relatively few patients gave a 
history of infection or of previous antiluetic 
therapy. Such information as we have is too 
scanty and unreliable to correlate arsenical 
treatment with cervical cancer. There are 
very few reports on the incidence of syphilis 
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in cervical cancer, so this series is reported 
in detail. 

Table IX 


SYPHILIS ASSOCIATED WITH CANCER 

(All cases having serologic tests, 1935-1944) 



Serol- 

Serol- 


Infec- j* 

pected* 

Infection 

Rate 

Total 

ogy 

ogy 

Total 

Series 

Nega- 

tive 

Posi- 

tive 

228 white 

108 

19 

127 

15% 

68 Negro 

33 

15 

48 

31% 25% 


* Syphilitic infection rate for females in Delaware, from the 
State Board of Health. 


No significant variation in the extent of 
disease could be found in syphilitic cases. 
There was no apparent difference in the 
survival rate of syphilitic cases. In the de- 
terminate group of ao8 cases there were 93 
white patients surviving three years; 65 
had serologic tests and 9, or 14 per cent, 
were positive. There were 27 Negro patients 
surviving three years or more; 24 had 
serologic tests and 8, or 33 per cent, were 
positive. These survival rates correspond 
almost exactly with the incidence of 
syphilis in the entire series. 

RACE 

Three significant findings are reported 
with regard to the relation of cervical 
cancer to race. First, it appears at an earlier 
average in Negro women (Table vi). Sec- 
ond, the disease is usually more advanced 
on admission (Table iii). Third, there 
seems to be no difference in curability in 
spite of this (Table x). We can only explain 
tliis last finding by an impression we have 
formed: the fortitude and stamina of the 
Negro patient enable her to survive treat- 
ment one would hesitate to use on the 
wliite patient. The earlier incidence is 
probably due to earlier pregnancies, earlier 
venereal infections, and less medical atten- 
tion for chronic cervical infections. 

SURGICAL INDICATIONS 

1 here are a few cases in wliich surgical 
treatment is strongly indicated. In this 


series there was i case treated by surgery 
alone. This patient had an amputation of 
the cervix for carcinoma in situ, and has re- 
mained well over three years. One patient 
had a vaginal hysterectomy for third de- 
gree prolapse following preliminary contact 
roentgen therapy of the protruding cervical 
cancer. One pregnant patient had a total 
hysterectomy for suspected residual cancer 
six weeks after moderate radium therapy; 
the surgical specimen was negative. One 
patient had posterior colpotomy for a pelvic 
abscess. 

Two patients, both of whom died shortly, 
had hysterectomy for pyometra in 1935. 
Since then we have treated all cases of 
pyometra by repeated office dilatation, 
intrauterine irrigations, removal of slough, 
and chemotherapy. A most useful agent in 
treating such cases is zinc peroxide applied 

Table X 


THREE YEAR SURVIVALS BY RACE 

1935-1944 



No. 

Per Cent 

Alive 

Survival 

Rate 

White 

164 

79 

95 

57% 

Negro 

44 

21 

25 

57% 

Total 

208 

100 

120 

57% 


daily as a creamy suspension or by insuffla- 
tion of the powder. This chemical releases 
nascent oxygen gradually over a twenty- 
four hour period, and is very effective in 
controlling the foul, anaerobic infections 
always encountered. Pyometra not con- 
trollable by such methods is due to residual 
sloughing cancer, and is rarely amenable to 
surgical cure. 

PRINCIPLES OF RADIOTHERAPY 

It is neither practical nor wise to set up a 
standard technique to be rigidly employed 
in all cases. Age, obesity, complicating 
diseases and prior hysterectomy must be 
considered in relation to the extent of the 
disease. Repeated examination of the pa- 
tient while under treatment is important. 
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and is often neglected, both by radiologists 
and gynecologists. It is now generally 
agreed that combined roentgen and radium 
therapy is superior to radium therapy 
alone. Unfortunately, few gynecologists 
take responsibility for the patient’s roent- 
gen therapy, and few radiologists take 
much interest in the clinical examination of 
patients referred to them after previous 
radium therapy. The great majority of the 
patients in this series had their entire treat- 
ment planned and executed by one indi- 
vidual, who was thus enabled to acquire the 
experience necessary to give adequate ir- 
radiation without too high morbidity or 
mortality from treatment. We have fol- 
lowed certain general principles of radio- 
therapy in all cases, varying details to suit 
the needs of the individual case. The results 
in this series can be ascribed to strict ad- 
herence to these principles, which are de- 
scribed below. 

(i) Roe 72 tgen therapy should precede ra- 
dium therapy in most cases. Bleeding usually 
stops within ten days and the patient’s 
blood count improves during treatment. 
(We have seen moderate leukopenia but 
never anemia resulting from pelvic irradia- 
tion.) Infection and slough decrease. Bulky 
tumors regress, sometimes completely, 
facilitating radium therapy. Examinations 
during treatment give valuable informa- 
tion, whereas examination at the peak of 
intense local reaction to prior radium 
therapy is seldom satisfactory. Subsequent 
radium therapy, with its inevitable trauma, 
is given to a partially devitalized cancer, 
less likely to be disseminated by the neces- 
sary manipulations, to a smaller, easily 
visible, less bloody, less infected lesion. Ex- 
ceptions to this general rule occur, notably 
the early cancer, the endocervical cancer 
first found at curettage, and the patient 
who cannot or will not benefit by roentgen 
therapy (the very obese, crippled, debili- 
tated or mentally infirm). 

Gynecologists sometimes fear that pa- 
tients will not return for radium therapy if 
roentgen therapy is administered first. This 
will not occur if they personally supervise 


the treatment, at least to the extent of see- 
ing the patient weekly. Of 208 cases, we 
have had only 2 probably curable patients 
stop treatment. 

(2) Whenever possible treatment should be 
continuous. The condition of the patient, 
such as radiation sickness, severe erj^thema 
or extensive slough, may make one or more 
rest periods imperative, but in general it is 
planned to give all treatment within six to 
eight weeks. An interval of more than four 
weeks between roentgen and radium ther- 
apy probably allows the cancer to recover 
somewhat from the first course of treat- 
ment. (Some of the worst recurrent cases 
we have seen are those given intermittent 
moderate irradiation until eventual over- 
dosage occurs.) 

(3) The initial treatment plan should be to 
give the viaximum dose tolerated rather than 
the minimum curative dose. Some irradiation 
injuries will occur and are undesirable; they 
cannot be eliminated entirely without re- 
ducing the survival rate. Minor injuries, 
such as proctitis, pyometra, cystitis and 
blistering of the skin, are of no importance 
in the treatment of so lethal a disease. Se- 
vere injuries and even death from treat- 
ment, if rare, are justifiable. If radical radi- 
ation therapy is to be on a par with radical 
surgery, it must accept similar risks. 

(4) Unnecessary treatment to normal tis- 
sues should be avoided when consistent with 
the principle just described. The bladder 
and rectum are protected by displacing 
them with packing during radium therapy, 
and by using a retention catheter to keep 
the bladder empty and away from the 
radium-bearing uterus. Radium dosage is 
decreased when a contracted vaginal apex 
prevents such displacement, and also in 
cancer of the cervical stump. In the latter, 
the bladder covers the upper end of the 
stump since the bladder reflection of the 
peritoneum was sutured to the posterior 
vaginal wall at operation, and intestinal 
loops may be adherent in the cul-de-sac. 
Perforation of the uterus during dilatation 
occasionally occurs and contraindicates 
radium insertion, which is sometimes possi- 
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Fig. I. Anatomic sketch showing relations of 16 by 8 cm. semicircular fields to 
underlying structures in an average pelvis. 


ble at a later date. Perforation of the uterus 
has never required laparotomy in our ex- 
perience, • • 

(5) Koe 7 itgen treatment should be limited to 
the areas of known and probable disease. By 
separating the fields in the midline and not 
angulating the. .beam, the bladder and 
rectum are spared somewhat and the dose 
to the parametrium and iliac nodes is not 
decreased. Large fields should be avoided; 
they increase the depth dose by back- 
scatter, at the expense of increased damage 
to normal tissue. We. confine treatment to 
semicircular fields on each side from umbili- 
cus to mid-symphysis anteriorly, from iliac 
crest to coccyx posteriorly (Fig. i and 2). 
Anatomically, these fields include in the di- 
rect beam the parametrium, true pelvis and 
iliac vessels to the aortic bifurcation. There, 
is no upper, outer corner to irradiate the 
cecum and the descending colon unneces- 
sarily. They do not include the groin and 
femoral neck below. The average patient 
requires a semicircle of 16 cm. diameter 
(16 by 8 cm.). Occasionally larger or 


smaller circles are employed; This type of 
field was evolved from discussions held in 
1935 with Hayes Martin^ and has been used 
since then. 

Reduction of the area of the treatment 
field to approximately 100 sq. cm. as de- 
scribed above, permits higher dosage in the 
direct beam, partly because of less skin 
damage, but particularly because of the 
decreased damage to deeper structures, and 
decreased systemic effect, since the volume 
of tissue irradiated is proportional to the 
size of the field. The average patient re- 
ceives from 2,400 to 3,000 roentgens, as 
measured in air, through each, of the four 
fields described. Lateral fields were dis- 
continued in 1935 on the basis that the 
added dose to the parametrium was not 
enough, to justify the increased volume ir- 
radiated; we deliver a larger dose to the 
mid-pelvis with greater economy of the 
patient’s physical resources by increasing 
the anterior and posterior dose. We have 
had no single instance of pathologic frac- 
ture of the femoral neck in this series. 
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(6) The lohole patient requires treatment 
during and after therapy. It is unnecessary 
to describe the treatment of anemia, infec- 
tion, cystitis or proctitis. The use of zinc 
peroxide for anaerobic infections was de- 
scribed above. Radiation sickness rarely 
proves troublesome; when it occurs 
amphetamine or desoxy-ephedrine have 
been the most effective remedies. Severe 
post-irradiation colitis (rather than procti- 
tis) sometimes taxes our ingenuity. Dietary 
management, bismuth, opium, belladonna 
and allied drugs, metamucil, and starch 
enemas have all been used, with varying 
success. Surgical treatment has been neces- 
sary in a few cases (see below). 

TECHNIQUE 

The technique of treatment we have em- 


ployed most frequently consists of prelimi- 
nary roentgen therapy (aoo kv., peak, 
filtration 0.5 mm. Cu, half-value layer 0.9 
mm. Cu), followed by intrauterine radium 
therapy within ten days. 

Roentgen therapy is given five or six 
days weekly, alternating anterior and pos- 
terior pelvic treatment fields, at the rate of 
loo roentgens (measured in air) through 
each of two fields daily. The usual target- 
skin distance is 70 cm.; for patients whose 
sagittal diameter is greater than 20 cm., 
this is increased to 100 . cm. to obtain a 
larger depth dose. Each skin field is a semi- 
circle measuring 16 by 8 cm. in size (100 sq. 
cm.); size may be varied from 14 by 7 cm. 
to 20 by 10 cm., depending on the size of 
the patient. Obese patients, in whom accu- 
rate identification of landmarks is more 



Fig. 1 . Double exposure roentgenogram with each side of pelvis exposed separately. The beam is centered 
over the treatment field, hence about 10 cm. from the midline. A plastic lead plug marks the vaginal apex. 
The target-skin distance is 70 cm.; the fields 16 by 8 cm. are separated 3 cm. in the midline, but the beams 
overlap at the level of the cervix. 
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difficult, require larger fields. The fields are 
separated 2 to 3 cm. in the midline, and the 
beam is directed perpendicular to the center 
of each field, since our target is the para- 
metrium and the regional nodes rather than 
the cervix. Angulation of the beam is 
avoided, since we wish to spare the bladder 
and rectum excessive treatment. Very little 
cross firing results, as shown roentgeno- 
graphically in Figure 1 . Our best results 
have been in those patients receiving a 
total dose of 2,400 r to 3,000 r through each 
of the four fields described in four to six 
weeks (Table xi). 

Pervaginal (transvaginal) roentgen ther- 
apy was given to 37 patients. In these cases, 
external irradiation and/or radium therapy 
is decreased slightly. We use treatment 
cones from 3.5 to 5 cm. internal diameter 
and give 400 to 500 roentgens of unfiltered 
I40 kv. roentgen rays per treatment. After 
inserting the cone and engaging the cervix 
in its open end (horizontal beam, patient in 
lithotomy position), the beam is angulated 
laterally toward the parametrium and 
pelvic wall by rotating the treatment table 
and patient about the cone as an axis. We 
have given doses as high as 2,000 r (4X500 
r) through each vaginal fornix. 

We have been unable to draw conclusions 
as to the effectiveness of pervaginal roent- 
gen therapy. The slightly poorer results 
(Table xi) are probably due to its use in 
more advanced cases. At present we use 
pervaginal therapy in some cases to supple- 
ment radium therapy, but do not employ it 
routinely. This approach is only practical 
in patients with a flexible introitus which 
admits a treatment cone of 4 to 5 cm. in- 
ternal diameter. The dose to the cervix and 
broad ligament is increased, but both are 
within the range of effective radium ther- 
apy. It is very difficult to determine the 
exact direction of the beam beyond the 
base of the broad ligament; hence the 
graver problem of controlling nodal metas- 
tasis is not solved by pervaginal roentgen 
therapy. 

Radium is applied by placing a 2 : i tan- 
dem, 5 cm. in length, in the uterine canal. 


This contains 75 mg. of radium with i.o 
mm. of platinum filtration, so arranged that 
50 mg. lies in the cervical canal and 25 mg. 
in the lower half of the corpus. It may be 
left in place for sixty to eighty hours, giving 
a dose of 4,500 to 6,000 milligram-hours. 
Occasionally a longer applicator to include 
also the uterine fundus is used, and the dose 
increased about 20 per cent. If the vaginal 
fornices are well preserved, a two-cell col- 
postat may be used, and the radium dose 


Table XI 

RESULTS OF VARIOUS THERAPY TECHNIQUES 


Roentgei 

1 Therapy 

Radium 

Therapy 

(milligram- 

hours) 

Five 

Year 

Survival 

Rate 

External 

Pervaginal 




4X2400 
-3000 r 

- 

4500-6000 

39/59 

66% 

4X2000 
-2400 r 

Yes 

4500-6000 

21/37 

57 % 

4 X3000 

4 X 1 500 
-2000 r 


3600 

6000-9000 

12/24 

3/3 

50% 

— 

— 

3600-6000. 

1/4 

25% 

4 X3000 
-4000 r 

— 

None 

0/22 

0 


increased. We seldom give more than 4,50*^ 
mg-hr. with the tandem described above; 
doses of 6,000 mg-hr. should usually be dis- 
tributed over a larger volume of tissue, as 
when the colpostat can be used. We have 
used parametrial needles only twice. On 
each occasion the patient had carcinoma of 
the cervical stump, with a palpable para- 
metrial mass in which to insert the needles, 
and too short a canal and too contracted a 
vaginal apex to make adequate radium 
therapy otherwise possible. These 2 pa- 
tients survive nine and eight years respec- 
tively. 

Our best results have been obtained with 
radium doses of from 4,500 to 6,000 mg-hr. 
given in combination with the roentgen 
therapy previously described. A few very 
young patients have tolerated heavier dos- 
age (up to 9,000 mg-hr.), but we believe 
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such doses would be disastrous for most 
patients. We never attempt to give further 
treatment to patients who have had com- 
bined treatment such as described. We are 
convinced that continuous treatment gives 
the best results. The common practice of al- 
lowing several months to elapse between 
radium and roentgen therapy is to be con- 
demned. Roentgen therapy given three 
months or more (and perhaps less) after 
radium therapy is valueless if the patient 
has residual disease and equally valueless if 
her cancer has been cured by radium. 

IRRADIATION INJURIES 

Deaths. Four deaths resulted directly 
from irradiation and i indirectly, only i of 
which has occurred since 1935. One patient, 
not seen by the author, apparently had 
perforation of the uterus at the first at- 
tempt to insert radium. A week or two later 
radium therapy (3,000 mg-hr.) was given. 
Twenty days later she had a free perfora- 
tion of the rectum and died shortly. From 
the record one may conclude that her death 
was due to a technical error; that the 
radium penetrated the uterine wall to lie in 
contact with the rectum, causing focal 
necrosis. One patient developed pelvic 
peritonitis three weeks after radium ther- 
apy, probably from an unrecognized tubo- 
ovarian abscess that was stirred into ac- 
tivity. One very thin patient suffered 
severe radiation sickness and died one 
month after treatment was completed. We 
believe the dose to her intestinal tract was 
excessive and that enterocolitis was the 
cause of death. In 194I another extremely 
thin patient developed obstructive symp- 
toms three months after treatment, had a 
gangrenous terminal ileum removed surgi- 
cally, and later died from infection and 
necrosis of the abdominal wall. One patient 
in 1935 had total hysterectomy for post- 
irradiation pyometra and died from ascend- 
ing urinar)'' tract infection, an indirect re- 
sult of irradiation. 

Colitis, Many patients had mild to 
moderate colitis during treatment which 
subsided without sequelae. (Several pa- 


tients with recurring bouts of colitis since 
treatment show roentgenographic evidence 
of generalized colitis and/or diverticulosis 
not confined to the pelvic colon, and are not 
considered irradiation injuries.) Six pa- 
tients had severe late irradiation colitis 
with partial to complete obstruction, two 
of whom required colostomy for relief, the 
others* subsiding under careful medical 
management in the hospital. In i case, ob- 
struction due to edema and ulceration sub- 
sided, permitting closure of the colostomy; 
the other has a permanent stricture and will 
require resection. These cases and the death 
following resection of the ileum have been 
reported by Spackman.^^ Two patients with 
pelvic abscesses (l diverticulitis, i tubo- 
ovarian) had vaginal drainage with tempo- 
rary rectovaginal fistulae which closed 
spontaneously. The role of radiotherapy is 
doubtful in these cases. 

Ulceration of Bladder. Only a cases of late 
irradiation ulcer uncomplicated by recur- 
rent disease were found. 

Fistulae. There have been 3 cases of 
vesicovaginal fistula not due to recurrent 
disease. One patient, treated in 1935, had 
the fistula repaired in 1936 and died of 
heart disease in 1946. A second patient, 
treated in 1935, had a fistula of long stand- 
ing at her first return visit in 1946; repair 
failed. A third patient, treated in 1942 for 
Group IV cancer of two years’ duration, is 
alive but has refused surgical treatment. 
(She had received very heavy pervaginal 
irradiation in addition to a full dose of ex- 
ternal radiation and radium in an attempt 
to control a hopelessly advanced cancer.) 
Three other vesicovaginal fistulae, and i 
rectovaginal fistula are reported to have oc- 
curred from extension of cancer. 

Pyometra. As stated previously, this com- 
plication is only serious when due to per- 
sistent sloughing cancer. It occurred in 35 
of ao8 cases, 7 of whom died subsequently 
(none from pyometra, unless we so classify 
2 cases in 1935 whose death may have been 

* One of these patients, since this article was submitted for 
publication, has had resection of the colon for stricture eight 
j'ears after treatment. 
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hastened by hysterectomy). Since 8o per 
cent of those with pyometra are among the 
three year survivors, it might almost be 
taken as a favorable prognostic sign ! 

Skin. It is estimated that i patient in ao 
has marked atrophy and telangectasia from 
the doses of roentgen rays described (2., 400 
to 3,000 r per field in four to six weeks). No 
accurate figures are available. One patient 
has definite keratotic changes which may 
require surgical treatment. One patient had 
postoperative infection and necrosis of the 

Table XII 


SURVIVAL BY YEAR OF TREATMENT 


Year 

Admitted 

Deter- 

minate 

Five Year 
Survival 

J935 

27 

17 

5 

1936 

17 

10 

4 

1937 

23 

IS 

10 

1938 

31 

22 

II 

1939 

43 

34 

ao 

1940 . 

20 

14 

5 

1941 

32 

25 

IS 

194a 

28 

19 

10 

1943 

32 

21 

13* 

1944 

43 

31 

17* 


* 'I*hree year survival. 


abdominal wall after resection of the ileum 
as described above. 

Bone. No fractures of the femur have oc- 
curred in the determinate group. Several 
pathologic fractures of the pubis have oc- 
curred from metastatic carcinoma. 

RESULTS OF TREATMENT 

From the determinate group of 156 cases 
treated from 1935 to 194a there are 80 cases 
surviving five or more years, or 51 per cent. 
In the entire series of 208 cases from 1935 
to 1944, 120 cases survived three or more 
years, or 57 per cent. Others have shown 
that 10 to 1 5 per cent of treated patients die 
from recurrent disease between the third 
and fifth years, which corresponds to the 
results in this series (Table ii). 

A summary of the results by years shows 
a definite improvement in 1935, and little 
change thereafter (Table xii). 


RECURRENT CANCER AFTER FIVE 
YEAR SURVIVAL 

It may be of interest to report the cause 
of death in cases who survived longer than 
five years. There were 19 survivors of 42 
determinate cases from 1935 to 1937 who 
might now be living ten or more years. One 
was lost to follow-up; i died from general 
paresis, and i from hypertensive cardio- 
vascular disease in the sixth year. One died 
from metastatic cancer (iliac nodes, ilium) 
in the eighth year. Fifteen survived ten 
years. Since then i has died in the twelfth 
year from hypertensive cardiovascular dis- 
ease and I in the eleventh year from a 
myosarcoma of the uterus which developed 
during the ninth year after treatment. 

Of the remaining survivors (51 from six 
to nine years), i has died in the eighth year 
and 2 in the sixth year from recurrent 
cancer, i has been lost, and the rest are 
known to be alive. In all, we have now seen 
4 recurrences among 93 patients surviving 
from six to twelve years, i uterine myo- 
sarcoma, 3 deaths from intercurrent dis- 
ease, and have lost 2 patients. The recur- 
rence rate after five years is therefore less 
than 5 per cent. 

COMPARATIVE RESULTS 

It is difficult to compare the results re- 
ported by various authors. Inevitably some 
selection of cases must take place. The 
absolute cure rate is of value in estimating 
cancer cures in a given region or population, 
but cannot compensate for all factors af- 
fecting the selection of a limited series. For 
example, the character of the institution 
making the report affects selection: a home 
for incurables admits advanced or recur- 
rent cancers; an established cancer clinic 
attracts cases in whom previous treatment 
has failed, and cases for consultation who 
are under treatment elsewhere. One clinic 
may refuse admission except to ambulatory 
patients. Another may not record the pri- 
mary cancer if it is healed, but only the 
condition existing on admission. This series 
is selected to show the results of a particular 
method of treatment, hence untreated 
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cases and cases recurrent after inadequate 
treatment elsewhere have not been ana- 
lyzed. For the convenience of the reader, all 
cases are summarized in Table xiii. 

Table XIII 

FIVE YEAR SURVIVAL, CANCER OF CERVIX, BASED 
ON COMPLETE AND SELECTED TOTALS 

(1935-1941) 


Based on determine group described 
above 

156 

80 

Plus, I case lost while well 3 years 

157 

80 

Plus, 5 cases dying of known intercur- 
rent disease 

162 

80 

Plus, 17 cases with recurrent cancer of 
the cervix, treated for palliation 

179 

83 

Plus, 6 cases with healed cervix, treated 
for metastasis 

18s 

83 

Plus, 13 cases too ill or to distant to re- 
port (untreated) 

198 

83“ 

Plus, 8 cases of recurrent cancer compli- 
cated by radionecrosis (untreated) 

206 

00 

Plus 5 cases treated elsewhere and ex- 
amined by us 

211 

00 

Plus, 10 cases refusing treatment, prob- 
ably going elsewhere 

2 'll 

0 

00 


“ Plus possible survivors treated elsewhere. 

^ Two survivors were not treated by us. 

° See “. No attempt was made to trace cases treated else- 
where. 

Comparison with surgical results is even 
more difficult because of the further selec- 
tion involved in determining operability. 
For discussion, we may assume that all 
Group I and ii cancers are operable, that 
Group III cancers might be accepted by 
some surgeons and rejected by others, and 
that all Group iv cancers are inoperable. 
This assumption makes no allowances for 


the rejection of surgical patients for age, 
obesity, and complicating disease, factors 
which are no bar to radiation therapy. 

One of the largest surgical series is that of 
Bonney," who had 40 per cent five year sur- 
vivors from 500 surgical cases; 52 per cent 
of 300 cases free of metastatic nodes and 
22 per cent of 200 cases with metastatic 
nodes. In our series of 156 cases, 133 might 
have been considered technically operable 
(Groups I to III) and 78, or 58 per cent, sur- 
vive. If only the 76 Group i and ii cases 
are considered, 71 per cent survive five 
years. There are 75 per cent three year 
survivors (80/106) in Groups i and ii, un- 
selected for age or physical condition. These 
“operable” cases comprise 50 per cent of 
our series and with the Group iii “border- 
line” cases, 85 per cent, while Bonney ’s 
operability is estimated to have been about 
60 per cent, and Meigs’® about 15 per cent. 
A similar comparison has recently been 
made by Arneson,^ using the reports of 
Pitts and Waterman. Meigs has stated that 
surgical removal protects the patient 
against recurrence w the cervix. Our three 
and five year survival rates in “operable” 
(Group I and ii) cases indicate a 5 per cent 
rate for all recurrences during the fourth 
and fifth years. 

The foregoing discussion leads to two 
conclusions. First, that no final answer can 
be given as to the best method of treatment 
of cervical cancer, for lack of comparative 
data. As yet no properly controlled series 
comparing surgical and radiotherapeutic 
methods has been reported. Such a series no 


Table XIV 

RADIATION RESULTS IN OPERABLE CASES (fROM TABLE II) 




1935-42 (s years) 



1935-44 (3 years) 


Group 

Per Cent of 
Series 

Survival 

Rate 

Per Cent of 
Series 

Survival 

Rate 

I 

10% 

14/16 

87% 

12% 

24/25 

96% 

I and II 

50% 

54/76 

71% 

50% 

80/106 

75 % 

I, II, III 

All 

85% 

78/133 

58% 

86% 

115/179 

64% 

100% 

80/156 

51% 

ico% 

120/208 

57 % 
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doubt is under way, but may be subject to 
the criticism that it represents the work of a 
group of varying competence, rather than 
that of an individual. Second, the recru- 
descence of radical surgical treatment may 
prove harmful to the majority of patients, 
since in spite of warnings in the surgical 
literature, incompetent surgeons feel en- 
couraged to attempt “modified Wertheim” 
operations. 

The problem of reaching a decision as to 
the proper scope of surgical and radio- 
therapeutic methods is not one to be solved 
by debate between the proponents of each 
method. It is a problem to which everyone 
interested in the treatment of cervical 
cancer should seek the answer. It is sug- 
gested that the American Radium Society 
could help solve the problem by supporting 
a controlled study somewhat as follows; 
One or several institutions with an ade- 
quate supply of clinical material would 
have to cooperate. Cases for comparison 
should be selected by careful standards. 
One individual, the surgeon, should select 
the “operable” cases. Alternate cases, from 
this group alone, should be treated surgi- 
cally; if inoperable, they count as surgical 
failures, even though subsequently irradi- 
ated successfully. The alternate cases as- 
signed to radiotherapy should also be 
treated by one individual. Both gynecologic 
surgeon and gynecologic radiologist should 
be chosen on the basis of his previous ex- 
perience with the method assigned to him. 

Until such a series can be studied, 
surgeons and radiotherapists will point to 
differences in classification, selection of 
cases, technical skill, complicating diseases, 
and many other factors to explain divergent 
results, and will never fully accept each 
other’s statements. Tliis report is pre- 
sented to show the results obtainable by 
radiation therapy of cancer of the cervix 
uteri in a consecutive series of previously 
untreated cases. It is believed that the 
survival rate is equal to or higher than any 
reported surgical series, and that radiation 
therapy is suitable for a larger proportion 
of patients. 


SUMMARY 

From a total series of 296 cases registered 
in the tumor clinic of a general hospital, 208 
determinate cases of cancer of the cervix 
uteri have been analyzed. All previously 
untreated cases who received treatment in 
this clinic are included, except eight cases 
dying of unrelated intercurrent disease and 
one case lost to follow up when free of dis- 
ease for more than three years. The relation 
of survival to stage of disease (Schmitz 
classification), age, race, and duration of 
symptoms, is tabulated. A relatively high 
incidence of associated syphilis is reported. 
Specific indications for surgical treatment 
are noted. The non-surgical treatment of 
pyometra is recommended. The general 
principles of radiation therapy followed are 
presented, and the technique used is de- 
scribed. Irradiation injuries and deaths 
(2 per cent) are reported. A three year 
survival rate of 57 per cent of all cases 
and 75 per cent of “operable” cases, and 
a five year survival of 51 per cent of all 
cases, 71 per cent of “operable” cases, is 
reported. Deaths after five years are re- 
corded. A plan for controlled comparative 
study of surgical and radiation treatment 
is proposed. A plea is made for more care- 
ful and more radical radiation therapy. 

1501 Van Buren St. 

Wilmington 12, Delaware 
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RADON TREATMENT OF CANCER OF THE 

CERVIX UTERI* 

A DETAILED REPORT OF 137 CASES 
FRANK E. SIMPSON A.B., M.D., and'^. ERNEST BREED B.S., M.D. 

CHICAGO, ILLINOIS 


TN THE fifteen year period between 1929 
and 1944, 137 patients suffering with 
carcinoma of the cervix uteri have been ad- 
mitted to the Simpson Radium Institute 
for treatment. This paper deals with a 
study of these cases. 

In our practice we rely altogether upon 
radon as our source of radiation. The treat- 
ment is carried out in three stages. We at- 
tack the primary tumor mass first with a 
powerful intravaginal applicator placed 
against the exterior of the cervix. When the 
tumor mass is so shrunk that it no longer 
occludes the cervical canal one intrauterine 
application is given. As a final measure the 
“pelvic girdle” is irradiated from the skin 
surface with the radon bomb. 

INTRAVAGINAL TREATMENT 

It is most important to avoid trauma- 
tism, to reduce infection and to stop bleed- 
ing. As in malignant tumors elsewhere, the 
spreading edges of the cancer should be ir- 
radiated first. We begin treatment by 
irradiating the exterior of the cervix. The 
end of the cervix and the lateral fornices of 
tlie vagina are used as treatment areas. The 
radon applicator is a flat, silver box loaded 
with several radon tubes laid side by side. 
The applicator is covered with from 4 to 
10 mm. of rubber and a sterile fingercot. 

With the patient in the lithotomy posi- 
tion the cervix is gently exposed with a long 
bivalve speculum. A gold plate 4 mm. thick 
and large enough to cover the distal third 
of the inner surface of the posterior blade 
of the speculum is inserted to help shield 
the rectum from the rays. 

The radon applicator is grasped with an 
8 inch rat-toothed forceps and placed an- 
terior to the gold plate either against the 


end of the cervix or in one of the lateral 
fornices. A small amount of gauze is gently 
inserted to push away the lateral vaginal 
walls and to help keep the applicator in 
place. The speculum, gold plate and forceps 
carrying the applicator are left in the 
vagina during each treatment,, being held in 
place by a double T-binder dependent from 
the patient’s shoulders. The treatments last 
from twenty to thirty minutes each and are 
given daily, on alternate days or less often, 
until from 3,000 to 6,000 millicurie-hours 
has been given. This course of treatment 
usually lasts about four weeks. 

As a result of these cervical applications 
the infection, discharge and bleeding are 
arrested; the visible tumor entirely disap- 
pears or is markedly reduced in size; the 
external os, if obscured by the tumor mass, 
again becomes visible and the cervical 
canal, if obstructed, again becomes patent. 
The intrauterine applicator can then be in- 
serted without traumatism or dilation of 
the cervix. 

DOSAGE 

In malignant tumors, the “toleration 
dose” is usually given, i.e., the dose the sur- 
rounding normal tissues will safely bear. As 
malignant tumors have different degrees of 
radiosensitivity, there is unfortunately no 
fixed cancer dose. It is to be noted that a 
series of seances, spread over days or weeks, 
causes greater effects on cancer cells and 
relatively smaller effects on normal cells 
than the same dose given in a single seance. 
One should not try, therefore, to cause reso- 
lution of the cancer by a single seance; bet- 
ter results are to be had if a series of seances 
are given. 

With an intravaginal applicator measure- 
ing laterally 2.5 by 2.5 cm. screened with 2 


* Presented at the Twenty-ninth .Annual Meeting, -American Radium Society, .Atlantic Citv, N. J., June 9-10, 1947. 
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mm. of silver and i cm. of soft rubber, the 
single erythema skin dose (e.s.d.) is ap- 
proximately 2.90 mc-hr. 

If the irradiation is given in two, three, 
four, or seven equal seances, the dose may 
be increased 30 per cent (i.e., to 377 mc- 
hr.); 50 per cent (i.e., to 435 mc-hr.); 60 per 
cent (i.e., to 464 mc-hr.); and no per cent 
(i.e., to 609 mc-hr,), respectively. 

One may give as a rule, about 2.5 e.s.d., 

i.e., 1,52.2. mc-hr. (2.5x609) in seven 
seances to each of the three portals used, 
i.e, to the end of the cervix and the two 
lateral fornices. 

In the course of a few weeks, a total dose 
of about 4,566 mc-hr. (3X1,522) may be 
given intravaginally to the exterior surface 
of the cancerous cervix, provided there is 
no overlapping of the irradiations at the 
surface of the original mucous membrane. 

INTRAUTERINE TREATMENT 

After the treatment of the exterior of the 
cervix has been completed the intrauterine 
treatment is given. As the tumor often ex- 
tends above the internal os the applicator 
should extend to the fundus of the uterus. 

The intrauterine applicator is a lead tube 
which can be easily bent to the uterine 
curve. It has an external diameter of 4 mm. 
and a wall thickness of i mm. These tubes 
are made in different lengths so as to hold 
from two to five radon tubes in tandem. 

With the patient in the lithotomy posi- 
tion the cervix is exposed with a speculum 
and the length and curve of the uterus are 
measured with a uterine sound. An intra- 
uterine applicator of the proper length is 
loaded and bent to the shape of the uterus. 
This is gently inserted without dilation, 
“pulling down,” or otherwise traumatizing 
the cervix. A vaginal pack holds the appli- 
cator in place. As a rule only one treatment 
lasting from two to four hours is given. The 
dosage is approximately 1,800 mc-hr. with 
an applicator 7 cm. in length. 

TRANSCUTANEOUS IRRADIATION 

After treatment of the cervix and the in- 
terior of the uterus has been completed ex- 


ternal irradiation is given at a distance of 
4 to 6 cm. from the surface of the skin. The 
radon applicator is a flat silver box in which 
a number of radon tubules, containing 
from 500 to 1,000 me. or more of radon, 
are laid side by side. Four portals are used, 
two anterior and two posterior. With the 
patient lying on a table, a balsa wood block 
6 cm, square and of the desired thickness is 
strapped to the patient’s skin. A lead 
guard is lowered around the block. The 
radon applicator is placed inside the guard 
and rests upon the balsa wood block. 

DIVIDED DOSE TECHNIQUE 

The divided dose technique is used for 
the following reasons; 

1. There Is no fixed “cancer dose.” Each 
tumor must be treated until it yields or 
until the "toleration dose” has been given. 

2. Tumor cells are known to be most sensi- 
tive during mitosis and not all cells of a 
given tumor are in the process of division 
at the same time. 

3. The exact dose tolerated by any one pa- 
tient cannot be known in advance. To in- 
sure destruction of the growth, the great- 
est dose should be used that can be given 
with safety. 

4. A much greater total dosage can be given 
if the treatment is administered in several 
seances. 

5. Giving internal treatments of short dura- 
tion to the exterior of the cervix precludes 
the danger of damming up uterine dis- 
charge with resulting pelvic infection. 

MATERIAL 

The patients in our group compare in 
age, marital status and duration of symp- 
toms with those reported by Healy and 
Twombly, and man}^ others. The ages vary 
from twenty-six to eighty-five with 29 pa- 
tients, or 21 per cent, in the fifty-one to 
fifty-five year group (Graph i). 

One hundred twenty-nine, or 94 per cent, 
of our cases were or had been married. 
Seven had never married and the status of 
I is unknown. Eighty-nine per cent of our 
patients had borne children, with the ma- 
jority (74 per cent) bearing several (Graph 
11). 
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The duration of symptoms varied from 
two weeks to three years. Forty-nine per 
cent waited six months or longer before 
seeking medical aid (Graph iii). 

The biopsies of some of our patients were 
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Graph II. Number of children borne by patients. 


taken by the referring physician and diag- 
nosed by the pathologist in the local hospi- 
tal. Many of these pathologists made no 
effort to grade the tumor in accordance 
with Broders’ classification. Of these cases 
craded, 4 per cent were in Grade i, 69 per 


cent in Grade 2, 25 per cent in Grade 3 and 
2 per cent in Grade 4. In our series were 13 1 
cases of squamous cell carcinoma, 5 cases of 
adenocarcinoma and i case of myosarcoma. 

Of our 137 cases, 13 did not complete 
treatment. Our detailed report is based 
upon the remaining 124 cases. One of the 
discarded cases was the patient suffering 
with myosarcoma of the cervix. This tumor- 
grew rapidly under intense irradiation and 
was referred back to the surgeon. A panhys- 
terectomy was done. The patient is alive 
and well now more than three years after 
operation. 

Our classification of cases into stages is 
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Graph III. Duration of symptoms. 

based upon the old League of Nations 
Classification. It was impossible for us to 
reclassify our old cases at this late date, 
with any degree of accuracy. Table i pre- 
sents the detailed information on our cases. 

Seven cases were in Stage i, 42. in Stage 11, 
37 in Stage in and 35 in Stage iv. The stage of 
3 cases is unknown. 

Of the 124 cases, 4 died under three years 
without cancer, 63 died under three years with 
cancer, 54 lived three years or over without 
cancer and 3 are living over three years with 
cancer. Forty-five cases lived over five years 
without cancer. 

Of the 7 cases in Stage i, all recovered except 
I who died under three years without cancer. 
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Tabi.e T 

RESULTS OF TREATMENT, 1929-1944, ACCORDING TO LEAGUE OF NATIONS CLASSIFICATION (oLd) 



i Total 

! 

Stage I 

j 

Stage II 

1 

Stage III 

Stage IV 

Stage 

Unknown 


No. 

Per 

cent 

No. 

cent 

No. 1 

cent 

1 

No. 

cent 

No. 

i cent 

No. 

cent 

TOTAL 

124 

100 

7 5-6 

1 1 

4 ^ 34 

37 30 

35 28.3 

3 2.1 

! 

Dead under 3 yr. without cancer 

4 

3 

I 14-3 

1 

" ^ ! 

I 2.7 

! 

Dead under 3 yr. with cancer 

! 63 



8 19 1 

1 21 56.8 
^ 1 

32 91 -4 , 

1 2 66.7 

Living 3 yr. without cancer 

1 

1 

43-6 




1 

2 5-7 1 

I 33-3 

Living 3 yr. with cancer 

1 3 

2.4 

1 I 2.2 

i 

I 2.7 

1 

1 I 2.9 



5 year recovery record — io6 cases — 1929 to 1942 


Total 

0 

0 

w 

0 

6 5.7 

: 34 32.1 

30 28.3 j 33 31 .1 

3 2.8 

Living 5 yr. without cancer 

45 42.4 1 

1 5 83.3 

1 

27 79 

1 1 36.6 1 I 3 

I 33-3 


Table II 

RESULTS IN 67 CASES RECEIVING INSUFFICIENT EXTERNAL IRRADIATION, I929-I944, 
LEAGUE OF NATIONS CLASSIFICATION (old) 



Total 

Stage I 1 

Stag 

e II 

1 Stage III 

1 Stage IV 

j 

No. 

1 

Per 

cent 

NT Ps’’ 

No. 

cent 

1 

No. 

Per 

cent 

No. 

1 

Per 

cent 

1 

1 No. 

Per 

cent 

TOTAL 

67 

i 

100 

5 7-5 

27 

40.3 

00 

32.8 

1 

19.4 

Dead under 3 yr. with cancer 

33 

49-2 

i ' 

1 1 

6 

00 ^ 2 

15 

68.2 

12 

92.3 

Dead 3 to 5 yr. with cancer 

I 

1 

I .5 j 

1 ; 

i 


I 

7-7 

Living 3 to 5 yr. with cancer 

I 

1 

1-5 

i 

1 

1 

1 

i 

I 

4.5 


Living 3 yr. without cancer 

32 

CO 

5 100 , 

21 

77-8 1 

6 

27-3 

i 


48 cases— (1929 to 1942) — 5 year clinical recoveries 


TOTAL ' 

! 

48 

100 

4 

8-3 

18 

37-5 


31-3 

1 

1 II 22.9 

i 

Living 5 yr. without cancer 

22 

45-8 

4 

100 

14 

77-7 

4 

26.6 ! 

1 

0 0 


Of the 42 cases in Stage ii, a died under three 
years without cancer, 8 died under three years 
with cancer, i is living over three years with 
cancer, 31 lived three years or over without 
cancer and 27 lived five years without cancer. 

Of the 37 cases in Stage in, i died under three 


years without cancer, 21 died under three years 
with cancer. Of those living, 14 have lived three 
years without cancer, i over three years with 
cancer and ii over five years without cancer. 

Of the 35 cases in Stage iv, 32 died under 
three years with cancer, 2 have lived three 
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years or over without cancer, i of which has 
lived over five years, and i has lived over three 
years with cancer. 

Of the 3 cases in which the stage is unknown 
2 died under three years with cancer and i is 
alive and well over five years without cancer. 

It will be noted that the three year percent- 
age of clinical recoveries is 43.6 per cent and the 
percentage of five year recoveries is 42.4 per 
cent. 

During the period covered by this report 
we have come to rely more and more upon 
internal irradiation. It is well known that 
glandular metastasis from a squamous cell 
carcinoma is difficult if not impossible to 
eradicate by irradiation unless the new 
growth is very radiosensitive. Taylor and 
Nathanson in speaking of carcinoma in 
their book “Lymph Node Metastasis” say, 
“It is commonly considered that the cures 
resulting from irradiation alone are prob- 
ably restricted to those cases in which the 
disease remains a local process or at most 
has involved only those nodes immediately 
adjacent to the cervix.” 

In Table ii, we present 67 cases that we 
believe have been under-irradiated from 
the skin surface. These cases have had from 
none to a total of 16,000 mc-hr. at 4 cm. 
distance. The liigh three year (47.8 per 
cent) and five year recovery percentage 
(45.8 per cent) in the under-irradiated 
cases present proof of the fact that patients 
can get well without much external treat- 
ment if the internal treatment is sufficient. 

If our deductions are correct the injuries 
produced by heavy external irradiation to 
the bladder and bowel, as described by 
many authors, and to the bony system, as 
described by Slaughter, are unnecessar)^ 

We believe, however, that the advanced 
cases, particularly those in which glandular 
metastasis is known to exist, should re- 
ceive adequate irradiation. The treatment 
should be undertaken as a palliativ'-e meas- 
ure, however, and not pushed to the point 
where injury to normal structures is pos- 
sible. The one exception would be in radio- 


sensitive tumors wherein even glandular 
metastases may possibly yield. 

SUMMARY 

1. One hundred and thirty-seven cases 
of. cancer of the cervix uteri treated with 
radon between the years 1929 and 1944 are 
reviewed. 

2. The ages of these patients varied from 
twenty-six to eighty-five, with the largest 
number, or 21 per cent, in the fifty-one to 
fifty-five group. 

3. One hundred and twenty-nine, or 94 
per cent, of our cases were or had been 
married. 

4. Eighty-nine per cent of our cases had 
borne children. Seventy-four per cent had 
more than one offspring. 

5. The details of the treatment are 
given. 

6. Study of those cases given inadequate 
external irradiation disclose a five year re- 
covery rate of 45.8 per cent. 

7. The five year recovery rate of the en- 
tire group is 43.7 per cent. 

8. The above result would appear to 
indicate that irradiation from the skin sur- 
face is of secondary importance in early 
cases of cancer of the cervix uteri. 

59 East Madison St. 

Chicago, 111 . 
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M y associates and I treated 790 
patients with carcinoma of the uter- 
ine cervix from 1919 to 1940, inclusive. The 
diagnosis was established by microscopic 
histopathologic examination in all cases. 
The degree of cell differentiation was re- 
corded at the time of treatment, or by re- 
viewing the original slides, or (rarely) by 
referring to the report of the original 
pathological examination. Figures as to the 
delay in treatment, after the initial symp- 
toms, were available in all cases. 

All patients were treated by irradiation. 
In the earlier years radium alone was the 
usual method of treatment. In the later 
years most patients were treated by both 
radium and roentgen irradiation. In recent 
years we have treated the early tumors, 
with little or no infection, by radium fol- 
lowed by roentgen irradiation and the late 
and infected tumors by roentgen irradia- 
tion followed by radium. For one reason or 
another, a few of the patients recently 
treated have received only radium or only 
roentgen treatment. However, all patients 
treated are included in the report. 

The five year cures are as follows (Table 
i): 

Table I 


5 Year Cures 

1919-1940 790 cases 24.9% 

1936-1940 94 cases 33-8% 


Divided into stages (League of Nations) 
the five year cures are as shown in Table ii. 

The tumors are classified, according to 
their gross appearance, as proliferative or 
destructive. The five year results are some- 
what better in the former (Table iii). 


Table II 


5 Year 
Cures 


Stage I 

44 cases 

63.6% 

Stage n 

114 cases 

39 - 5 % 

Stage III 

451 cases 

23-1% 

Stage IV 

III cases 

1.8% 

“Stump cases” 

Recurrence in vault after) 

55 cases 

29-1% 

panhysterectomy fori 
cancer of the cervix J 

15 cases 

13 - 3 % 

Table III 



5 Year 
Cures 

Proliferative type 

4';': cases 

27-9% 

Destructive type 

335 cases 

20.9% 

The tumors are classified according to 

cell differentiation. The five year 

results are 

as follows (Table iv): 



Table IV 


5 Year 
Cures 

Well differentiated squa- 

207 cases 

21 .3% 

mous cell 

Partially differentiated 

309 cases 

26.9% 

squamous cell 

Poorly differentiated 

224 cases 

25-0% 

squamous cell 
Adenocarcinoma 

50 cases 

28.0% 


The degree of cell differentiation appar- 
ently bears no relation to five year curabil- 
ity. The small difference that exists is in 
favor of adenocarcinoma. During this 
period of observation (1919-1940) one sar- 
coma of the cervix was observed but is not 
included in the report. 


* Presented at the Twenty-Ninth Annual Meeting, .American Radium Society, .Atlantic City, N. J., June 9-10, 1947. 
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The oldest patient treated was seventy- 
eight. The oldest five year cure was 
seventy-two, at the time of treatment. The 
youngest patient treated was twenty. The 
youngest five year cure was twenty-four, at 
the time of treatment. In 34 patients 
thirty years of age or younger, 20.9 per cent 
five year cures were obtained. The disease 
seems by no means hopeless in these 
younger women. 

The number of pregnancies seems to 
have but little influence on the percentage 
of five year cures (Table v). 


Table V 




5 Year 



Cures 

Never pregnant 

67 cases 

21% 

Pregnant 5 or more times 

267 cases 

24-3% 


The difference in the percentage of five 
year cures in apparently similar groups of 
white and of Negro patients suggested the 
following analysis. 

The percentage of five year cures is much 
higher in white than in Negro patients 
(Table vi). 


Table VI 



5 Year Cures 

White 

659 cases 

27-5% 

Negro 

13 1 cases 

12.2% 


Apparently delay in treatment does not 
account for the difference in results in 
white and Negro patients (Table vii). 

Table VII 


White .Average delay 9.4 months 

Negro Average delay 9.9 months 


The presence of a positive Wassermann 
reaction seems to be a lesser liability to the 
Negro than to the white patient. Wasser- 
mann reactions were not obtained in all 
patients in the early years of the series but 
the following results may have some sig- 
nificance (Table viii). 


Table VIII 


5 Year 
Cures 


White Negative Wassermann 253 cases 34.8% 

White Positive Wassermann 37 cases 24.3% 

Negro Negative Wassermann 59 cases 15.3% 

Negro Positive Wassermann 28 cases 14.3% 


Even for patients in the same stage of 
the disease (except for the few cases in 
Stage iv) the results are better in white 
patients than in Negroes (Table ix). 


Table IX 



White 

Neg 

ro 

5 Year Cures 

5 Year Cures 

Stage i-ii 

145 cases 

47-0% 

13 cases 

38-5% 

Stage III 

377 cases 

25-7% 

74 cases 

9-5% 

Stage IV 

84 cases 

0.0% 

27 cases 

7.4% 

“Stump” 

39 cases 

3J-9% 

16 cases 

12.5% 


Fifteen cases of carcinoma recurring in 
the vault after panhysterectomy for carci- 
noma of the cervix uteri are not included in 
Table ix. 

SUMMARY 

1 . The five year results of irradiation in a 
series of 790 cases of carcinoma of the 
cervix uteri are reported. 

2. The influence of stage of disease, gross 
type, cell differentiation, age and number 
of pregnancies on the five year results is 
discussed. 

3. Even for patients in the same stage of 
the disease the results are better in white 
than in Negro patients. The reason for this 
difference is not apparent. It does not seem 
to be due to longer delay in treatment or to 
poorer results in Negroes with a positive 
Wassermann reaction. 

I wish to thank Dr. A. E. Bennett, Dr. W. F. 
Boukalik and the house officers at City, St. Alexis, 
St. Luke’s and University Hospitals for their aid in 
treating these patients and for their interest in the 
follow-up examinations. 

952 Hanna Bldg. 

Cleveland 15, Ohio 
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TN multiparous women the uterine 

cervix is most favorably situated for 
crossfire by accurately placed radium ele- 
ments: The portio vaginalis protrudes 
moderately into the vaginal vault allowing 
the operator to place radium cells into each 
lateral fornix; with sufficient capacity of 
the vault a third radium source can be 
packed against the vaginal surface of the 
cervix; in most instances the cervical canal 
can be entered and a chain of radium tubes 
inserted. 

With such an arrangement 1 5,000 
gamma roentgens can be delivered into the 
cervix uteri proper, a sufficient dose to de- 
stroy squamous cell carcinoma. Unfortu- 
nately, only a small minority of all women 
who apply to any tumor clinic have the 
lesion so confined. Lucas*® and Arneson* 
have shown how the intensity from this 
intracavity radium drops off rapidly with 
each additional centimeter of shell about 
these radium sources in the pelvis. Roent- 
gen therapy has been called upon to aug- 
ment the tumor dose into those pelvic 
structures beyond the cervix proper. 

The Brooklyn Cancer Institute serves a 
large metropolitan population composed of 
many racial backgrounds. Cases are re- 
ferred by other city and private hospitals, 
by practicing physicians and more recently 
by the local cancer committee. Because of 
this about 40 per cent of all admissions 
have received some treatment before ad- 
mission. 

Recently a patient, Mrs. R. C. (Case iv), who 
had eight years previously been treated for 
carcinoma of the cervix reported back to the 
Institute. Her chief complaint was upper ab- 
dominal and back pain associated with diarrhea 
(Fig. 1). On examination her pelvis was found 
to be free of tumor. A deep fixed mass, however, 
could be palpated in the intercostal angle 


slightly to the left of the midline. Every effort, 
including exploratory laparotomy, to more ac- 
curately determine the exact nature and origin 
of this tumor failed. A needle biopsy was re- 
ported as carcinoma (autopsy was refused). It 
was postulated that while the carcinoma of her 
uterine cervix was eradicated from her pelvic 
organs, some cells had migrated into her peri- 
aortic lymph nodes and after years of quies- 
cence had finally multiplied to form this large 
retroperitoneal tumor which caused her death. 
The only other conclusion to be drawn is to ad- 
mit that this retroperitoneal carcinoma repre- 
sented a second primary growth, probably aris- 
ing in the pancreas. 

Another patient, Mrs. P. G., survived treat- 
ment for carcinoma of the cervix for twelve 
years. In this interval, however, she developed 
a second primary lesion in the bladder and 
finally died of a retroperitoneal liposarcoma. 

Partly because of the interest aroused by 
these cases it was decided to review all 
cases of carcinoma of the cervix admitted 
to the Brooklyn Cancer Institute from 1936 
through 1941, services of Dr. Samuel 
Wolfe and Dr. Joseph McGoldrick. All ad- 
missions with diagnosis of carcinoma of the 
cervix uteri were traced to death or if living 
into 1947, an interval of from five to eleven 
years. The staff of the Social Service De- 
partment should be given high credit for 
the relatively few individuals lost to this 
follow-up. In these six years a total of 230 
women were admitted with the diagnosis of 
cervical carcinoma confirmed by biopsy. 
Ten additional cases had to be discarded 
for lack of proof. 

Table I lists the end results of all cases 
reviewed. 

Eight women in this group have died, 
having survived over five years after their 
original treatment. A short summary of 
these 8 cases follows: 

Case i. M. G., admitted in 1936. After sur- 


* Presented at the Twenty-ninth Annual Meeting, American Radium Society, Atlantic City, N. J., June 9-10, 1947. 
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viving with few symptoms for nine and a half She was readmitted in 1941 for a tumor which 

years, this patient died of recurrent pelvic car- appeared over her pubis. This was reported as a 

cinoma. She had developed a left hydronephro- metastatic lesion most probably from the ovary. 

sis and hypertension. She lived over five and a half years after her 

^ , • 1 ^ n • original admission. 

Case ii. A. R., admitted 1936. Following 

supracervical hysterectomy this patient was re- Case hi. M. R., admitted in 1937. After five 
ferred for a discovered carcinoma in the stump, years of comparative good health she became 



Fig. I. Mrs. R. C. (Case iv). Eight years previously treated for carcinoma of the cervix. Now admitted 
with deep fixed mass in upper abdomen as outlined on the roentgenogram. Is this extension of cervical 
carcinoma or a second primary lesion.? 

Table I 

MORTALITY STATISTICS 


Year 

Total No. 

Lost 

Died of Cancer 
or Factors Due 
to Cancer 

Died of 
Extraneous 
Disease 

Living 

1936 

nn 

rt 

15 

0 

5 

1937 

33 

4 

26 

0 

3 

1938 

47 

0 

42 


5 

1939 

36 

0 

24' 

1= 

1 1 

1940 

52 

5 

34 

i’ 

12 

1941 

40 

4 

20 

0 

16 

Total 

230 

15 

161 

2 

92 


* M.iy have died from a second primary lesion (pancreas). 

- Died in diabetic coma, no evidence of pelvic carcinoma. 

> Died follow ing concussion, no evidence of pelvic carcinoma. 
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distended with ascites and large peritoneal 
tumor masses could be felt. Could she not have 
developed a second primary as ovarian carci- 
noma? 

Case iv. R. C. admitted in 1938. This pa- 
tient’s case history was described above. Eight 
years after treatment for cervical carcinoma 
she developed a fixed retroperitoneal carci- 
noma either a second primary or a latent me- 
tastasis to the periaortic lymph nodes. 


Case viii. J. P., admitted in 1940. This pa- 
tient developed intestinal obstruction at the sig- 
moid flexure. A rectovaginal fistula had also 
broken through. She survived six and a half 
years. 

MULTIPLE PRIMARY LESIONS 

Four cases in this series are known to 
have developed double primary lesions, 2 in 
the breast, i in the ovary and i in the thy- 
roid; another individual developed three 



Case v. M. H., admitted in 1938. A partial 
intestinal obstruction developed at the level of 
her sigmoid flexure six years after radiation 
therapy. There was never any evidence of re- 
currence of neoplasm in her pelvis. 

Case vi. A. G., admitted in 1939. This 
woman nearly died of an anaphylactic reaction 
during intravenous injection for urographic 
study. Because of this reaction she failed to re- 
turn for follow-up. She was traced by the Social 
Service Department which found that she had 
died seven years after admission. Cause of 
death was not determined. 

Case vii. A. G., admitted in 1940. This pa- 
tient died in diabetic coma over five years after 
radiation treatment for cervical carcinoma. At 
her last clinic visit shortly before her death the 
examiner found no evidence of recurrence or 
extension of the pelvic tumor. 


primary lesions, breast, rectum and cervix; 
this besides one individual (1934 series) 
who in addition to her cervical lesion later 
developed a bladder carcinoma and still 
later a retroperitoneal liposarcoma. This is 
a larger number of multiple primary 
lesions than would be expected in a similar 
number of women who might have been 
placed under study for the same time in- 
terval as a control group. 

racial incidence 

Carcinoma of the cervix is known to oc- 
cur as a rarity among Jewish women. 
Only 10 women of the Jewish race are listed 
in this series. This compared with 35 
women whose name and religion would in- 
dicate that they were of Italian parentage 
and 35 women of the Negro race. 
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AGE INCIDENCE 

The age incidence closely parallels that 
of other reported groups. The highest per- 
centage of survivors occurred among those 
who first reported in their third decade — ^30 
per cent. Not one of those admitted in their 
twenties survived. This finding is in agree- 
ment with the well known fact that cancer, 
as a rule, becomes disseminated more 
rapidly in young people (Fig. 2). 

NUMBER OF PREGNANCIES 

Cervical cancer is more apt to develop in 
the multiparous woman, in the cervix 


same number as adenocarcinoma. All 
others were squamous cell carcinoma either 
of the transitional or more mature prickle 
cell type. Three of the 14 patients survived 
with anaplastic carcinoma. Those with the 
transitional and prickle cell lesions survived 
in about the same ratio, namely 26 per cent. 
Those with adenocarcinoma showed a lower 
survival rate, 14 per cent (Fig. 3). 

AUTOPSIES 

Although 160 women in this series have 
died, only 14 autopsies were performed. 
This low percentage is partially due to the 



Fig. 3, Pathological type with survival rate. 


which has been lacerated through birth in- 
juries. But 4 unmarried women were listed 
in this series; to these, 7 married women 
can be added who denied ever having been 
pregnant. Four others had had but a single 
pregnancy which ended in miscarriage. All 
the others had borne at least one child, with 
one-fourth of all cases having had three or 
more children. Two women aborted during 
the early months of pregnancy as a result 
of carcinoma and irradiation. One of these 
2 survives eight years. 

PATHOLOGICAL INCIDENCE 

From a pathological standpoint, 14 were 
reported as highly anaplastic growths, the 


fact that many of these patients were dis- 
charged to other institutions or their homes 
following active therapy at the Cancer In- 
stitute. 

Eight of the 14 autopsied cases are de- 
scribed as having extensive spread of the 
carcinoma into the uterine and parametrial 
tissues. Nine were shown to have advanced 
hydronephrosis of one or both kidneys, 3 
with pyelonephritis and cortical abscesses. 
Three had metastases to pelvic, mesenteric 
and peri-aortic lymph glands. Four had dis- 
tant metastasis to lung, liver and bone 
(Fig. 4). Two died with a purulent peri- 
tonitis most probably associated with in- 
testinal complication. In 4 cases the 
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neoplasm extended into the rectum while in 
3 the carcinoma had involved the bladder. 

CLASSIFICATION 

When first seen all cases were classified in 
accordance with the classification of 
Schmitz.^^ For accuracy, any’ such clinical 
classification must depend upon the accuity 
of the examining physician. He may mis- 
take inflammatory masses for cancer, or, 
on the other hand, he may not appreciate 
the full extent of the neoplastic process. 
This latter can be illustrated by a case re- 
cently admitted to the hospital where the 
cervix showed minimal changes simulating 
cervical erosion. The pathologist, from the 
small biopsy specimen he had for study, 
reported intra-epithelial carcinoma. On rec- 
tal examination, however, one parametrium 
was already foreshortened and moderately 
infiltrated. In view of this evident para- 
cervical extension this case should be classi- 
fied as Schmitz Group in, though her con- 
dition could easily have been mistakenly 
classified as Schmitz Group i. It is easy to 



Fig. 4. All metastases to bone were limited to one 
of the innominate bones and not to the spine or 
long bones. 


BLOCK OF PELVIC LYMPHATICS AND 
RESULTANT LEG EDEMA 

With spread of the carcinoma outward 
into the parametrial structures the neo- 
plasm not only rings and chokes off the 
ureter but reaches out and fills the entire 


CLINICAL TYPE (SCHMITZ' CLASSIFICATION) AND SURVIVAL 



see how errors can be made on both sides of 
the ledger. Rapid decline in salvage with 
advancing neoplasm is clearly pictured by 
this clinical segregation; Schmitz Group 
I =61 per cent vs Schmitz Group iv = 8 per 
cent. The proportionately high salvage in 
cases of cervical stump is noteworthy, 27 
per cent (Fig. 5). 


pelvis with a cement-like carcinomatous in- 
flammatory mass. Abscess may be locked 
within this neoplastic process. Such an ex- 
tension frequently blocks the lymphatics 
draining the leg and consequently edema- 
tous swelling of one leg is an indication of 
advanced pelvic disease. In many ways this 
simulates the edema of the arm which oc- 
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curs with advance of carcinoma of the 
breast into and beyond the axilla. Pressure 
on the psoas muscle produces flexion de- 
formity of the leg at the hip. This complica- 
tion does not appear to have received 
adequate emphasis in the medical litera- 
ture and in practice its significance is not 
always understood. In lo instances in this 
series edema and flexion deformity of the 
leg were of sufficient consequence to be 
recorded as one of the outstanding symp- 
toms. 

TREATMENT 

Some 40 cases had to have their treat- 
ment modified because they received some 



Fig. 6. Modes of radium application 
with survival rate. 


part of their therapy before entering the 
Cancer Institute. These do not include 
those operative procedures which preceded 
the discovery of the cervical carcinoma by 
several years. Whenever possible radium 
and roentgen-ray dosage and operations 
carried out elsewhere have been compiled 
along with the irradiation and surgery 
recorded in the Cancer Institute. Whether 
treated or not, no proved case was deleted 
from the list. 

I. Hysicrectoviy. Operative treatment of 
cervical carcinoma has, on the whole, given 
place to radiation therapy. There is, how- 
ever, always that latent desire on the part 
of the surgeon to eradicate the neoplasm by 
one operation. Seven patients were hyster- 


ectomized (panhysterectomy), one by the 
vaginal route. Three of these procedures 
were conducted in other institutions. Three 
of these women are alive to date. In con- 
sidering this relatively high survival rate of 
43 per cent, it must be remembered that 
this small group represents a carefully se- 
lected few. 

II, Radium. As a rule, radium is ad- 
ministered after the method used at the 
Radium Institute of Paris. A three tube 
tandem of low radium content is inserted 
into the uterocervical canal; a colpostat is 
inserted into each lateral fornix with equal 
units of radium in each arm, and a cork of 
the same or lesser strength is placed be- 
tween the arms of this colpostat. At the 
Cancer Institute this set is not removed 
daily for cleaning purposes but is left in 
situ, when tolerated, up to loo hours. On 
occasion this arrangement has to be modi- 
fied: 

(a) With a small vagina just two corks 
can be placed in the vaginal vault. 

(b) Very occasionally a vagina will admit 
but one cork. 

(c) At times the uterine canal cannot be 
probed (in such instances, except for 
interstitial sources, radium must be 
limited to a vaginal application). 

(d) When the uterus is small the three 
radium tubes composing the tandem 
may have to be reduced to two. 

(e) Complications may arise as hyper- 
pyrexia; radium must be removed 
before the planned time interval. 

Radon seeds alone were inserted into the 
cervix but once in a case of cervical stump. 
She survived five and a half years before 
extension of the carcinoma resulted in 
death. Radium needles were inserted into 
the cervix and paracervical structures in 1 1 
instances, usually in combination with 
tandem and colpostat, once in combination 
with seeds. Two women who were so 
treated with radium needles have survived 
to date, seven and six years respectively. 
Nine have died, surviving an average of 
thirteen months. 

In reviewing the radium dosage, it was 
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decided to accept 4^800 milligram-hours 
with radium sources both in the uterus and 
vagina as a so-called therapeutic dose. A 
total of 94 women received this or a larger 
dose with 14 surviving — 15 per cent. In H 
instances radium application was limited 
to the vagina (not including cases of cervi- 
cal stump); just i of these women has sur- 


lower radium tube in the cervical canal. This is 
calculated as just lateral to the cervix at the 
base of the broad ligaments and marks the 
nearest point to the crossing of the uterine 
artery and ureter. This is designated as the 
paracervical triangle and represents the most 
sensitive location in the pelvis as to the limita- 
tion of tolerance of normal structures to radia- 
tion (Tod and Meredith'^). 



ANTERO- POSTERIOR VIEW LATERAL VIEW 


Fig. 7. 


vivedj 5 per cent. Of the 34 women who re- 
ceived the so-called inadequate radium 
dose, namely radium in both uterine and 
cervical canals for less than 4,800 mg-hr., 6 
survived, 17 per cent. Some in this latter 
group, however, had received an inde- 
terminate radium application elsewhere 
before admission (Fig. 6). 

Following the publication of Sandler^^ an 
effort was made to ascertain radium dosage 
in gamma roentgens to certain fixed points 
within the pelvis. The following points were 
chosen (Howes) d 

A — A point 1 cm. lateral to the center of the 


B — A point 5 cm. lateral to the interspace be- 
tween the lower two tubes in the cervical and 
uterine canal and represents the position of the 
obturator node located within a centimeter of 
the lateral pelvic wall. Point B may also be 
thought of as a focal point within the lateral ex- 
tension of the broad ligament. This is called the 
lateral pelvic wall. 

C — A point I cm. below the tip of the lower 
tube in the cervical canal and at the apex of the 
circumference of the central cork within the 
vagina. This represents the external os and is 
called the cervix. 

D and E — ^Points cm. anterior and pos- 
terior to the junction between the lower tubes 
in the uterine canal, designed as bladder, D, and 
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Table II 


ROENTGENS PER MILLIGRAM-HOUR 

Filtration Correction Factor 0.5 Ft. Filtration 

I mm. plat. =0 9 
1.5 mm. plat. =3.8 

Figures in parentheses approximate r per mg-hr. 


Length of Tubec 
Over-all 11 mm. 
Active 1 5 mm. 


Tube 

No. 

A 

Paracervical 

Triangle 

B 

I.ateral Pelvic 

Wall 

C 

Cervix 

D 

Rectum or 
Bladder 

I 

C.27 

0.23 

(0 . 20) 

0.46 

n 

0.90 

0.31 

(0.49) 

1 .07 

3 

1 .92 

0.31 

(3-42) 

1 .07 

4 

0.42 

0.14 

1.59 

0-53 

5 

0.67 

0.19 

7.10 

0.36 

6 

2.23 

0.46 

1.59 

0.55 

Total 

6 .41 

1 .64 

(14-39) 

4.02 

Average 

1 .07 

0.27 

(2-39) 

0.67 


This radium dosage distribution calculation was made by C. B. Braestrup, using dosiige tables computed by Wolf.'i 


rectum, E. The bladder and rectum are of 
course, large mobile organs. D and E were com- 
puted as theoretically representing some near 
point in their wall and the dosage computed 
should therefore be considered the maximum 
gamma r delivered to these structures (Fig. 7). 

With the radium sources so arranged 
Braestrup drew up the following tables 
specifying the gamma roentgens per milli- 
gram-hour delivered to these locations 
(Table ii). Such tables can only represent a 



rough approximation of the actual gamma 
roentgens delivered in any one instance; as 
pelves vary in size and shape, no uterus 
ever lies in an exact central axial plane, the 
uterus being normally anteflexed on the 
long axis of the vagina at an angle of 90°. 
Unless the pelvis is frozen the angle of 
anteflexion or retroflexion will vary with 
filling and emptying of the bladder or 
rectum. In time the constant pressure of 
the colpostat against the walls of the va- 



Fig. 8 . A, .Trrangement of radium sources at time of insertion. B, arrangement 
of radium sources 100 hours later. 
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gina overcomes the normal tonicity of the 
vagina and allows the arms of the colpostat 
to spread (Fig. 8). Because of this tendency 
of the arms of the colpostat to shift, corks 
or ovoids would appear to be preferable to 
maintain the radium sources in constant 
position. To illustrate the use of these 
tables three radium tubes each of lo mg. 
I mm. platinum filtration in tandem forma- 
tion within the uterocervical and three 
sources of the same strength in the vagina, 
I mm. platinum filtration plus i cm. of rub- 
ber in the vagina; such a set when left in 
situ for loo hours to give 6,ooo mg-hr. will 


deliver the following doses to 
determined locations: 

these pre- 

A 

B C 

D and E 

Para- 

Lateral 

Bladder 

cervical 

Pelvic Cervix 

and 

Triangle 

Wall 

Rectum 

5,769 Ty 

1,476 r^ 12,951 

3,618 Ty 

5iE 

1-2- E 13 E 

3 iE 


Complications Incidental to Radium Ap- 
plications. 

Complications which may arise following 
such a radium application are well under- 
stood. For a discussion they are subdi- 



Fig. 9. Anteroposterior roentgenogram (opaque ma- 
terial filling bladder, air in rectum). Radium tubes 
drawn in for clarification to illustrate relationship 
of bladder and rectum to radium sources. 



Fig. 10. Lateral roentgenogram (opaque material 
filling bladder and air in rectum). Posterior wall of 
bladder, dotted line. Cervical mass protrudes into 
air-filled rectum, double dotted line. 

vided into those referable {a) to the in- 
testinal tract, and {b) to the urinary sys- 
tem (Fig. 9 and 10). 

{ci) Rectum, sigmoid colon, cecum and 
ileum: Diarrhea with passage of mucus and 
watery stools often follows removal of 
radium. If this diarrhea continues unabated 
for over two weeks there is danger that an 
ulcerating mucosal lesion may develop, 
“pseudocarcinoma of the rectum,” as de- 
scribed by Todd.“ With ulceration blood is 
added to the mucofecal discharges. In this 
series, 16 women are recorded as having 
long-continued diarrhea with blood and 
mucus in their discharge. In several in- 
stances this rectal ulceration was biopsied 
on the presumption that it represented a 
carcinomatous extension. Corscaden, Kasa- 
bach and Lenz^ have brought out in this re- 
gard the significance of reducing the unit 
radium dosage and increasing the time of 
radium application, and in discussion giv- 
ing their experience at the Presbyterian 
Hospital, they state; “Prior to that change 
[reducing unit strength in radium capsules] 
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there was 8.7 per cent of intestinal injury. (l^) Bladder^ uterus and kidneys: Accord- 
Since that time there has not been a single ing to Ewing/ “The natural termination of 
intestinal injury” (Fig. ii). most cases of uterine cancer is through 

Rectovaginal fistulas, on the other hand, uremia from occlusion of the ureters.” 
are more frequently the result of carcinom- Martin and Rogers” demonstrated how the 
atous extension. The carcinoma as it ex- effects of unfiltered radium in close appo- 
tends beyond the cervix involves the recto- sition to the ureter will result in ureteral 
vaginal septum. In time, this neoplastic obstruction. With filtration, however, they 
extension tends to break down, possibly state that the ureter will withstand at least 



Fig. II. Narrowed segment upper rectum, complication secondary to radium application. 


due to the tumor outstripping its own blood 
supply along with infection, also as a result 
of radiation effect on the tumor. Recto- 
vaginal fistulas were recorded in 14 in- 
stances; 2 of these patients developed in 
addition a vesicovaginal fistula. The fact 
that 2 women survived with colostomy over 
five years would suggest that in at least 
these instances the fistula was not the 
result of tumor extension. 

Both cecum and ileum may drape over 
the pelvic inlet and lie in close proximity or 
be adherent to the uterus. Thus they are 
exposed to the effects of concentrated radi- 
ation. This series records 6 colostomies and 
2 ileostomies which were performed to re- 
lieve the distressing complications of treat- 
ment and disease to ileum or cecum. 


2.5 erythema doses without ill effect. Jaffe, 
Meigs, Graves and Kickham® write that in 
their series no cases of Group i or 2 de- 
veloped hydronephrosis or hydroureter. 
Two of their cases classified as Group 3 
developed partial ureteral obstruction, 
seven to twenty-one months after irradia- 
tion. Both recovered after ureteral dilata- 
tion, suggesting that in these 2 instances 
the obstruction may have resulted from re- 
placement fibrosis. In this series, it is felt 
that the ureteral stricture was in most in- 
stances due to choking off of the ureter by 
massive growth of carcinoma. This stric- 
ture was found to be irreversible and not 
influenced by catheterization and dilatation 
or additional radium or roentgen therapy. 
Leucutia® states that no treatment has as 
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yet been arrived at which can be deemed 
successful in overcoming this complication. 
In this series 43 individuals, 19 per cent, are 
listed with a iron-functioning kidney, ad- 
vanced hydronephrosis and hydroureter or 
with pyonephritis. This enumeration, how- 
ever, is incomplete as many patients did 
not return for follow-up examinations but 
were followed through home contact by the 
Social Service Department. 

Women do not bear the unpleasantness 
and discomfort of nephrostomy or ureteral 
transplantation to the skin as philosophi- 
cally as men. But i woman in this series 
had both ureters transplanted to skin; she 
died within nine months. Transplantation 
to bowel is associated with a high operative 
mortality. Of 2 who had the ureters so 
transplanted, both died; i lived three 
months, the other three years. Three were 
nephrostomized for impending uremia, and 
lived for only a short time thereafter. Seven 
were treated by nephrectomy, i of whom is 
still living over six years. The average sur- 
vival following nephrectomy was three and 
a half years, illustrating the advantage of 
nephrectomy in carefully chosen cases 
(Drexler and Howes'*). 

Bladder mucosa is not as frequently in- 
volved by advancing carcinoma or radia- 
tion injury as the rectum. This may be 
from lack of proper interpretation of the 
findings as frequency and urgency com- 
monly follow radium removal. Hematuria 
is often masked by the presence of bloody 
vaginal discharge. Necrosis of bladder 
mucosa (post-irradiation) was listed in 4 
instances, i at autopsy. Calcific encrusta- 
tion should make the observer suspicious of 
radiation ulcer. This necrosis was found to 
be delayed from several months to over a 
year after irradiation. The urologist fre- 
quently reported lifting of the bladder floor 
and the presence of bullous edema, inter- 
preted as evidence of carcinoma extension 
rather than radiation reaction. The bladder 
was marsupialized once and an unsuccessful 
attempt made to destroy the carcinomatous 
extension by direct irradiation using con- 
tact roentgen therap}^ later radium tubes 
were applied. A more critical analysis of 



Fig. 12. Pigmentation of skin to illustrate 
location of lateral portal. 


these bladder complications is indicated. 

Behney- has shown that vesicovaginal 
fistulas may occur even more frequently in 
untreated than in treated cases. Fourteen 
women developed vesicovaginal fistulas 
which in all but one case appeared to be the 
result of carcinoma extension. The excep- 
tion was that of W. K., a young woman; re- 
peated biopsies of her fistulous tract were 
always reported as negative for carcinoma. 
She left the state and was lost after four 
years of follow-up. 

III. Roentgen Therapy. Throughout 1936 
roentgen therapy was delivered routinely 
through four portals. At that time the total 
dosage to each skin area was increased 
from 1,600 r to 2,400 r (in air). After careful 
deliberation it was decided that this tech- 
nique did not deliver adequate dosage to 
the outer pelvis. Lateral fields were there- 
fore added to augment the two anterior and 
two posterior portals. This roentgen tech- 
nique was carried out using two anterior, 
two posterior and two lateral portals 
throughout 1937 and 1938 (Fig. 12). 

Complications Following Roentgen Ir- 
radiation to Lateral Pelvis. In 1939 three 
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patients reported back with pathological 
fracture of the femoral neck (Strauss and 
McGoldrick”). Upon realization of the sig- 
nificance of this complication the lateral 
fields were discontinued and the pelvis was 
crossfired by three anterior and three pos- 
terior portals (Fig. 13, A and 5 ). Since 
eliminating the lateral portal not a single 
fracture of the hip has occurred. 

Present Methods of Roentgen Therapy. 
Most women have a sufficient transverse 
pelvic diameter to accommodate three por- 


irradiation changes, difficult to dilate. In 
view of these difficulties it was agreed to 
divide the roentgen-ray cycle, giving from 
one-third to one-half the proposed roentgen 
radiation, then interrupting for radium 
treatment. This smaller dose cuts down in- 
fection and tendency to bleed without 
causing the contractures secondary to more 
extensive roentgen treatment. Roentgen 
therapy is then recommenced from one to 
two weeks after the radium is removed and 
the balance of the therapy completed. Re- 



Fig. 13. A, pigmentation and peeling to illustrate type of skin reaction and location of portals 
following pelvic cycle to deliver estimated 5,500 r into parametria. 5, posterior view. 


tals 10 cm. in width anteriorly and a similar 
number posteriorly. With women of smaller 
dimensions the width of the portals may 
have to be cut down to 8 cm. Fifteen centi- 
meters is used routinely as the vertical 
diameter, this to extend the irradiated 
block from the iliac crests to the horizontal 
rami of the pubic bones. The dosage to each 
skin portal varied from 2,400 r to 3,000 r 
(in air) ; this in an effort to deliver 4,500 r to 
each parametrium calculating crossfire 
from four portals (Fig. I4, 15 and 16). 
After such an extensive cycle of roentgen 
irradiation difficulty was encountered in 
inserting the planned radium. The vagina 
had frequently contracted and as a result it 
became difficult to insert three radium 
corks into the vaginal vault, or the cervical 
os had closed and, with the fibrotic post- 


cently this latent period before re-institut- 
ing roentgen therapy has been shortened to 
a few days. Then, too, the central portals, 
both anterior and posterior, have been 
divided by a lead strip up to 2 cm. in width 
thus saving the pelvic structures which lie 
in the midline (bladder and rectum) from 
such intensive roentgen irradiation in ad- 
dition to radium radiation. 

As an aid to prevent injury to the small 
intestine, all patients are treated in the 
Trendelenburg position. This position does 
not dislodge all the ileal loops out of the 
pelvis as can be accomplished with pneumo- 
peritoneum, but this positioning in some 
way^s does reduce morbidity (nausea, in- 
testinal cramps and diarrhea). 

Addition of Perineal Field. A perineal 
field was frequently added in the years 1936 
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through 1938. The perineal tissues will not 
tolerate over 1,000 r (in air) without pro- 
ducing an uncomfortable skin reaction. 
This portal was discontinued after calcula- 
tion that only 10 per cent of the surface 


radium therapy in chosen cases. Seventeen 
women received such direct intravaginal 
irradiation up to 4,000 r (in air). Four of 
these, nearly 25 per cent, are still living, all 
over seven years. Two of these survivors 


II 



Cross Section of Pelvis* 20 cm x 30 cm 
200 KV, 05mm Cu* I Al, TSD 50cm 


De pth Dose to Porometnum, Rt Side 

Port I n III IV V VI Total 

Dose/IOOr 44 3 g 35 17 135, 

per port 

Dose / 3000 r — 4 q 5 q , 

per port 

Fig. 14. Pelvis 20 by 30 cm. using two anterior and 
two posterior and two lateral portals; dose to 
parametria calculated 4,050 r. 



200 KV, 05 mm Cu, I Al, TSD 50 cm. 
De pth Dose to Porometnum . Rt. Side 
Port I 11 111 IV V VI Totot 

39 3T 41 39 156 r 


Dose/3000r 
per port 


■>4680 r 


Fig. 15. Pelvis 20 by 30 cm. using three anterior and 
three posterior portals, dose to parametria is in- 
creased to 4,680 r, all other factors remaining the 
same. 




Schematic cross section of pelvis 16 cm. Schematic cross section of pelvis 23 cm. 

in diameter. antero-posterior diameter (with compression) 

Fig. 16. Pelvis 16 cm. anteroposterior diameter, 2,000 r (in air) is necessary to deliver 4,500 r to pararnetria. 
Pelvis 23 cm. anteroposterior diameter, 2,600 r (in air) is necessary to deliver 4,500 r to parametria. 


dose reaches the depth of the paracervical 
tissues. No individual receiving this peri- 
neal portal survived. 

Intravaginal Roentgen Therapy. Direct 
roentgen irradiation by way of intravaginal 
cone was used instead of and to augment 


are cases of carcinoma in the cervical 
stump. All but one of these survivors re- 
ceived additional intraluminal radium ther- 
apy. Ten other women received smaller 
doses of intravaginal roentgen irradiation 
of from 800 to 3,000 r. No survivors are 
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listed among those receiving the smaller 
intr a vaginal dose. 

Estimated Dosage to Parametria. The 
importance of delivering adequate irradia- 
tion into the region of the parametrial 
structures has been emphasized by Frazell.® 
By using three anterior and three posterior 
portals a tumor dose of 4,500 r can be de- 
livered to the parametria. To this is added 
from 5 to 1.5 erythema doses delivered by 
gamma radiation to the paracervical tri- 
angle and the lateral pelvic wall. The 
equivalent of 13 erythema doses (para- 
cervical triangle) and 9 erythema doses 
(lateral pelvic wall) has been accumulated 
to these parts by these two modalities 
usually in a two month interval. The pro- 
portionately higher survival rate in the 
latter three years of this study, 1939, 1940, 
194I, is ascribed to this plan of treatment. 

SUMMARY 

1. Two hundred thirty cases with a 
proved diagnosis of carcinoma of the cervix 
admitted to the Brookljm Cancer Institute 
in the years 1936 through 1941 inclusive are 
studied. This allows a follow-up of from 
eleven to five years. 

2. Classification is made as to race, age 
incidence, and number of pregnancies. Sur- 
vival from a pathological and clinical classi- 
fication is tabulated. 

3. The method of treatment is sum- 
marized with discussion of the end results 
and complications, weighed against the 
particular therapy received. 

4. The larger percentage of survivors ap- 
pears to have been obtained when radium 
dosage is delivered up to 5.5 erythema 
doses into the region of the paracervical 
triangle (parametrium). This is augmented 
by additional roentgen irradiation approxi- 
mating 7 erythema doses. 

1 52 Clinton St. 

Brooklyn 2, N. Y. 
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A DIVERTICULUM of the trachea is a 
rare abnormality which is not without 
potential serious complications. KernaM 
reported a case of a two month old infant 
in whom a tracheal diverticulum had 
eroded into the innominate artery. Infec- 
tion of a diverticulum of the trachea may 
be a source of pulmonary infection; abscess 
formation and even rupture into the 
mediastinum are possibilities. By compres- 
sion or traction the recurrent laryngeal 
nerve may be paralyzed.^® 

As far back as the Fifth Century, Aetius 
noted aerial goiters which formed in the 
neck after parturition. Plater,^ in the 
Seventeenth Century, described tracheal 
diverticula and differentiated them from 
goiter. In 1846, Rokitansky® described the 
condition and postulated that they resulted 
from coughing due to chronic pulmonary 
or bronchial disease. The first case report 
was presented by Mackenzie® in 1911. 
Diverticula of the trachea, of considerable 
size, were described in Egyptian minaret 
criers and in drill sergeants.^® 

The condition unfortunately does not 
lend itself readily to clinical diagnosis. By 
far the great majority of cases is discovered 
at autopsy, although Addington, Rusk and 
Cohen^ described a case in which a saccular 
tracheal diverticulum (5 by 4 by 5 cm.) was 
diagnosed from a bronchogram. In the 
differential diagnosis, esophageal divertic- 
ulum and tracheal retention cysts must be 
eliminated. Ziegelman^® recommends tra- 
cheograms after the instillation of iodine in 
poppyseed oil into the trachea, with the 
patient in a modified Trendelenburg posi- 
tion. 

Tracheal diverticula are of congenital or 
acquired origin and the latter group may 
be subdivided into traction or pulsion types. 


Stibbe® believed that the congenital form 
has a narrow opening, contrasted with the 
large opening of the acquired form. Chiari® 
thought congenital diverticula are prone to 
develop at the site where accessory bronchi 
are most likely to be found. He mentioned 
Petit’s® belief that it is possible that the 
diverticula may be only potential, and that 
prolonged, increased intratracheal pressure 
is required to develop them. 

In a study of tracheal anatomy, Miller® 
described the trachealis muscle as consist- 
ing of transverse bands which unite with 
the cornua of the cartilage semi-rings. Be- 
tween these muscle bands are amuscular 
and relatively weak areas. Except for a 
reported case in which the patient was 
found to have a diverticulum due to a rup- 
ture of three tracheal semi-rings after a 
blast explosion, almost all diverticula of 
the trachea occur on the posterior wall. 
Undoubtedly, chronic increased intra- 
tracheal pressure is an important factor in 
the production of this condition. 

Frequently other pulmonary or bronchial 
disease is associated, particularly cystic 
disease of the lung and bronchiectasis. That 
there may be an inherent susceptibility or 
weakness of the tracheal wall which, 
coupled with infection and chronic cough 
leads to the production of diverticula, is a 
likely possibility. True congenital diver- 
ticula of the trachea are uncommon. 

REPORT OP A CASE 

H. G., male, aged sixty-six, of Norwegian ex- 
traction, was admitted to the Municipal Tuber- 
culosis Sanitarium of Chicago, November I4, 
1945. His chief complaints were dyspnea, 
weakness and a 12 lb. (5.4 kg.) weight loss. 

At the age of thirty-three the patient fell 
against a picket fence with enough force to lead 
him to believe that a picket pierced his right 
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Fjg. Photographs of the lungs and trachea after section. The right lung is contracted and cystic. The 
transversely sectioned diverticulum contains a probe and lies immediately below the smaller diverticulum. 
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chest wall. Pneumonia developed promptly in 
the presumably injured lung. The course was 
protracted and complicated by a considerable 
pulmonary hemorrhage. He felt well since his 
recovery until June, 1945, when he began to feel 
tired, though able to continue his work. In Oc- 
tober, 1945, his second pulmonary hemorrhage 
forced him to rest. 

His family history was not significant. 

ExaminatioJi. The patient was 5 ft. 4 in. tall, 
weighed 102 lb. (46.3 kg.). The pulse was accel- 
erated but regular. The systolic pressure was 
130, the diastolic 68, the temperature was 
ioo.6°F. He was dyspneic and pale. The fingers 
were clubbed; the chest was narrow and asym- 



tuberculin) was positive. The urine contained 
200 mg. albumin and a few red cells. Repeated 
sputum examinations were negative for tuber- 
cle bacilli. 

After a few days the patient became afebrile 
and was discharged five weeks after his admis- 
sion. The diagnosis was cystic disease of the 
right lung with superimposed, nonspecific in- 
fection. 

Second Admission. The patient was readmit- 
ted on October 24, 1946, complaining of dysp- 
nea, weakness and difficulty in urination. He 
had been resting at home since his discharge. 

Examination. The blood pressure was 120 
systolic and 80 diastolic and the temperature 



Fig. 3 Photomicrographs (15X and 125 X) of the diverticulum wall. The epithelium is ciliated columnar 
and there is a scattered round cell infiltration. Peripheral to the fibrous tissue is a normal mucous gland. 


metrical with some restriction of movement on 
the right. In the right upper half there was im- 
paired resonance, amphoric breath sounds and 
many moist rales; throughout the left chest 
were many mixed rales. The vital capacity was 
900 cc. All other physical findings were normal. 

A roentgenogram of the chest showed cavita- 
tion in the upper half of the right lung with par- 
tial atelectasis in the right base. The heart and 
mediastinum were shifted to the right. The left 
lung was normal except for a thickened apical 
pleura. A bronchogram revealed marked sac- 
cular dilatation of the right middle lobe bron- 
chioles. 

The hemoglobin was 62 per cent and there 
were 4.1 million red blood cells. The white blood 
cell count was 9,100, with a normal differential. 
The sedimentation rate was 25 mm. in thirty 
minutes (Cutler). The Mantoux test (i : 100 old 


99.8°F. The pulse rate was irregular. In addi- 
tion to the previous chest findings there was 
some dullness and rales in the left base. An 
electrocardiogram disclosed auricular prema- 
ture systoles. Other laboratory findings were 
unchanged from those of the previous admis- 
sion. 

With penicillin therapy (30,000 units every 
three hours, intramuscularly) he improved and 
was discharged November 16, 1946. 

Final Admission. December 6, 1946. The pa- 
tient was now markedly dyspneic. On examina- 
tion the heart sounds were distant and abso- 
lutely irregular. The liver extended 5 cm. be- 
low the left costal margin and was slightly 
tender and smooth. Both lungs contained many 
loud, moist rales in both bases. Cyanosis was 
marked. 

A roentgenogram of the chest showed no 
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change compared to his previous films. The red 
and white blood cell counts were unchanged 
from those of his first admission. Four days be- 
fore his death the white blood cell count rose to 
14,370, with 77 per cent polymorphonuclear 
leukocytes. The urine contained .100 mg. of al- 
bumin and a few red cells. Sputum examina- 
tions were persistently negative for tubercle 
bacilli. 

Digitalis therapy was instituted. He became 
febrile (ioi°F.), progressively weaker and 
short of breath. Death occurred December ii, 
1946. 

Autopsy (two hours after death). The body 



large enough to pass a small probe. Each com- 
municated with an air-filled diverticulum, the 
first of which measured 0.5 cm. in diameter and 
I cm. in length. The second diverticulum, situ- 
ated I cm. from the first, measured i cm. in 
diameter and 1.5 cm. in length. There were no 
adhesions and’ the trachea was otherwise nor- 
mal. 

The heart weighed 300 gm. It was essentially 
normal except for dilatation of the ventricles, 
especially the right. The ascending aorta con- 
tained numerous, large, yellow plaques. 

The spleen weighed 120 gm. The capsule and 
parenchyma were studded with numerous (3 



Fig. 4. Photomicrographs (loX and 240X) of a cyst wall and of the moderate anthracosis in the cystic lung. 
There is an orderly arrangement of cartilage, smooth muscle and mucous glands. 


was that of an emaciated white man about 
sixty-eight years old. The chest was fairly sym- 
metrical and without evidence of old injuries. 
The entire right lung was adherent to the chest 
wall while the left lung was free in the pleural 
space. Somewhat shrunken, the right lung on 
section contained many smooth, fibrous walled 
cysts which ranged from 2 cm. to 10 cm. in di- 
ameter. Between these air-filled cysts the lung 
parenchyma was compressed and minimal in 
amount. The bronchi were dilated and their 
walls somewhat thickened. Purulent exudate 
was minimal. 

The left lung was pale and spongy through- 
out; the bronchial tree was normal. In the apex 
a 2 cm. fibrous scar was found. 

On the right posterolateral aspect of the 
trachea, 2.5 cm. distally from the larynx and 
3 mm. from the cornua of the fourth and fifth 
cartilage rings respectively were two openings 


mm. in diameter) yellow nodules. These con- 
tained caseous centers and were well encapsu- 
lated. 

The liver weighed, 1,700 gm. It extended 8 
cm. below the level of the costal margin. On 
section the vascular markings were prominent 
on a yellow background. Four small, yellow 
nodules were discovered. 

The kidneys weighed together 320 gm. They 
were congested and contained a few thin-walled 
retention cysts. In the right kidney a 2 mm. 
firm, yellow nodule was found in the cortex. 

The remaining organs showed no significant 
changes. 

Alicroscopic E>:ammation, The diverticula 
were lined with stratified columnar, ciliated 
epithelium which rested on a fairly distinct 
basement membrane. The submucosa was of 
loose areolar tissue and, in areas, infiltrated by 
lymphocytes. The greater part of the wall was 
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composed of fibrous tissue, at the periphery of 
wliich a post-tracheal mucous gland was found. 
The blood vessels were not remarkable. 

In the right lung the epithelium of the cysts 
ranged from ciliated columnar to stratified 
squamous. Occasionally a cyst wall was ulcer- 
ated and active inflammation was associated. 
Fibrous hyperplasia was marked. Anthracotic 
pigment was in considerable quantities. The 
few alveoli that were spared showed interstitial 
fibrosis. The bronchi were dilated and in some 
cysts there was an orderly arrangement of 
cartilage, smooth muscle, and mucous glands. 
Many of the cysts communicated with the 
bronchi. No evidence of malignant change was 
noted. 

Analomic Diagnosis, i. Cystic bronchiectasis 
of the right lung with pleural fibrosis, a. 
Tracheal diverticula. 3. Nephrosclerosis. 4. 
Healed tuberculous lesions of the spleen, liver, 
kidney and left lung. 5. Emphysema of the left 
lung. 6. Atherosclerosis of the aorta and coro- 
nary vessels. 7. Hypertrophy and dilatation of 
the right ventricle. 

DISCUSSION 

It is common to find associated anomalies 
in congenital cystic disease of the lungs and 
in this case, because of the tracheal 
anomalies, the pulmonary cystic disease 
could be considered as congenital. How- 
ever, that premise is not well founded. The 
history of the patient revealed a chest in- 
jury followed by pneumonia; in addition, 
much coal pigment was found throughout 
the deep tissues where it had lodged when 
the alveoli were functioning. Whether a 
hereditary weakness of the bronchial struc- 
tures was present, or whether a part of the 
cystic disease was congenital, could not be 
determined. 

SUMMARY 

Diverticula of the trachea are rare 


anomalies which are seldom diagnosed 
clinically. They may be of congenital or 
acquired origin and sometimes coexist with 
chronic pulmonary or bronchial disease. 
Potential complications are infection, ab- 
scess formation, rupture, and pressure (or 
traction) effects upon the recurrent laryn- 
geal nerve. A case is presented having two 
tracheal diverticula which were found at 
autopsy. In the right lung, cystic bronchiec- 
tasis was marked and apparently of ac- 
quired origin. 

Municipal Tuberculosis Sanitarium 
Chicago, III. 
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HEMANGIOMA OF THE KIDNEY 

ITS ROENTGEN DIAGNOSIS 

By PAUL S. FRIEDMAN, M.D., a}jd LEON SOLIS-COHEN, M.D. 
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H emangioma of the kidney is a rare 
lesion; there are less than 50 case re- 
ports in the literature. In both its clinical 
and roentgenologic manifestations, it may 
closely resemble renal carcinoma. Because 
of this similarity, it is desirable to empha- 
size such differentiating points as exist. 

Hemangioma occurs in the kidney as an 
isolated lesion or as a manifestation of a 
generalized hemangiomatosis. They may 
be single or multiple. They are of the capil- 
lary or cavernous type. They may be lo- 
cated in the cortex, medulla, tip of a papilla 
or subepithelially in the renal pelvis. The 
majority are adjacent to the renal pelvis. 
They may vary in size from a few milli- 
meters to several centimeters in diameter. 
When the pelvic epithelium is penetrated. 



hematuria results from rupture of one of 
the dilated vessels. If rupture of a vessel 
occurs within the tumor, a blood cyst may 
result. 

In 85 per cent of the reported cases, the 
onset of symptoms occurred before the age 
of forty. This is a distinguishing feature 
from renal carcinoma — its clinical onset is 
largely after the age of forty. The most con- 
stant symptom is hematuria. This may 
have been present intermittently for sev- 
eral years. In some cases, it may be so pro- 
fuse as to require immediate surgery. Col- 
icky pain is present in about 40 per cent of 
cases. This is usually due to the passage of 
blood clots. Nephrectomy is usually neces- 
sary for cure, though in some cases hemi- 
nephrectomy has been performed. 

The following 1 cases illustrate the salient 
features of this lesion. 

REPORT OF CASES 

Case i. On March 25, 1946, the patient, 
a white female, aged forty-nine, had an attack 
of acute left lumbar pain radiating to the umbil- 
icus, of several minutes’ duration. There was an 
accompanying hematuria. On March 29, 1946, 
the hematuria recurred. Past history was not 
relevant. Physical examination was negative. 
On March 29, cystoscopy revealed bloody urine 
in the bladder, with normal renal function bi- 
laterally. Left retrograde urography (Fig, i) 
revealed pyeloparenchymatous extravasation 
from the fornix of the left middle calix. The for- 
nix was compressed and elongated as if by a soft 
tissue mass. The adjacent infundibulum was 
minimally compressed on its superior aspect. 
Throughout its distal two-thirds there was a 
homogeneous filling defect suggestive of blood 
clot. Lateral view revealed no renal displace- 
ment. On April 3, excretory urography (Fig. 2) 
revealed bilateral good function, with inade- 
quate visualization of tlie left middle calix. On 
April 5, 1946, the patient was readmitted to 
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Fig. I. Case i. 
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the Jewish Hospital. Smear and culture of the 
urine revealed no evidence of tubercle bacilli. 
Roentgen examination of the chest revealed 
thickened pleura at the left base. 

On April 12, 1946, a left nephrectomy was 
performed. The kidney measured 10.5 by 2.5 
cm. The middle calix was obstructed, with a 
submucovrs hemorrhage present in the adjacent 
pelvis. An angioma measuring 1.2 by 0.9 cm. was 
demonstrated in the kidney around the middle 
calix. Microscopic section revealed it to be a 
cavernous hemangioma impinging upon the 




Fig. 3. Case n. 


Fig. 2. Case i. 

pelvis, and with a fine channel leading from it to 
the adjacent hyperplastic pelvic epithelium. 

Case ii. On March 14, 1946, this patient, a 
female, aged fifty-six, experienced an attack of 
left lumbar pain, nausea and vomiting, ac- 
companied by the passage of bloody urine. In 
1942, a similar episode occurred; she had con- 
sidered the bleeding vaginal. In 1932, radium 
sterilization had been performed because of 
functional uterine bleeding. Physical examina- 
tion revealed only hypertension with a blood 
pressure of 190/100. 

On March ao, left retrograde urography was 
performed. It demonstrated (Fig. 3) deformity 
of the superior major calix. The infundibulum 
was widened, with a poorly defined defect pres- 
ent through its major portion. The fornix was 
compressed and elongated. There was increase 
in the width of the upper pole extracaliceal 
tissue, indicating the presence of a soft tissue 
mass. Lateral view revealed no displacement of 
the kidney. There was the incidental demon- 
stration of increased concavity of one inferior 
caliceal fornix. On March 25, excretory urog- 


raphy revealed reduced function of the left 
kidney; right renal function was natural. 

On April 5, 1946, a left nephrectomy was 
performed. The kidney measured 11.5 by 5 by 
4 cm. The superior major calix was minimally 
dilated. A circular soft tissue mass, measuring 
1 cm. in maximum diameter, projected into it. 
This mass contained fluid blood and blood clots, 
and surrounded a large vessel and numerous 
smaller vessels. Microscopic section through this 
mass demonstrated a cavernous hemangioma. 
In addition, a minute cavernous hemangioma 
was demonstrated on the surface of the kidney. 

DISCUSSION 

These 2 cases exhibit striking similarity 
in roentgen manifestations. In both cases 
there was evidence of a compressed fornix 
of a major calix, with deformity of the 
infundibulum and filling defect throughout 
its major portion. It is therefore suggested 
that when these roentgen manifestations 
are demonstrated in a patient under forty 
complaining of slight or recurrent episodes 
of hematuria, accompanied by renal colic. 
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the diagnosis of renal hemangioma should 
be strongly considered. It is unsuual that 
both these patients are over forty years of 
age. In a percentage of cases, however, 
early in the development of the lesion, 
roentgenologic examination is negative. 
When this occurs in a patient with unex- 
plained hematuria, periodic roentgen ex- 
aminations are indicated. The lesion ma)'^ 
become demonstrable at a later date. 

Nephrectomy or hcminephrectomy is the 
treatment of choice. 

Jewish Hospital 
Philadelphia, Pa. 
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CALCIFICATION IN THE OBLITERATED DUCTUS 
ARTERIOSUS OF AN INFANT* 

A VERIFIED EXAMPLE DIAGNOSED BEFORE DEATH 

CASE REPORT 

By WILLIAM J. ELLIOTT, M.D., atid ARTHUR E. CHILDE, M.D. 
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T he roentgenographic demonstration 
of calcification in the obliterated duc- 
tus arteriosus was reported by Childe and 
MacKenzie^ in 1945. Their material con- 
sisted of 4 cases, i discovered at postmortem 
examination and 3 others in whom chest 
roentgenograms revealed shadows which 

* Childe, A. E., and Mackenzie, Eleanor R. Calcification in the 
ductus arteriosus. .‘\m. J. Roen'Tcenol. & Rad. Therapy, 1945) 
"A 37'>-374. 


were considered to represent calcium in 
the ductus arteriosus. Unfortunately, in 
their verified case there had been no roent- 
genogram of the chest before death, al- 
though examination of the heart after re- 
moval showed quite dense calcification 
which should have been readily recogniza- 
ble during life. The present case is being 
reported as it represents an example of cal- 
cification in an obliterated ductus arterio- 



Fig. I. Posteroanterior roentgenogram of the chest made shortly before death. The calcified obliterated duc- 
tus arteriosus lies close to the point of the arrow opposite the fourth interspace posteriorly. 

* From theDepartmentof Roentgenology, The Winnipeg General Hospital, Winnipeg, Manitoba. 
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Fig, 2. Removed heart and great vessels. The ductus arteriosus lies between the points of the pins and the 

calcification can be seen to be chiefly in its aortic half. 


sus visible in a roentgenogram of the chest 
of an infant and verified the same day by 
postmortem examination. 



Fig. 3. Longitudinal section through the ductus 
arteriosus. The dimple in the pulmonary artery is 
shown at the lower left and .aortic termination at- 
the upper right. (Hematoxylin and eosinX/.) 


CASE REPORT 

J. D, (Autopsy No. A-6059). This white fe- 
male child was first admitted to the Winnipeg 
General Hospital at the age of fifteen and a half 
months suffering from severe nutritional ane- 
mia. The family background was bad, six 
other siblings all having suffered from “ane- 
mia” in infancy. Her diet had consisted of 
nothing but an inadequate milk formula plus 
a few scraps of food from the table. With in- 
creased nutrition, small transfusions and iron 
and liver therapy her erythrocyte count rose 
from 2.29 to 4.89 million per cu. mm. and her 
hemoglobin from 29 per cent to 79 per cent in one 
month. She was readmitted at the age of nine- 
teen months with a history of a “cold” for one 
month and convulsions for twelve hours. Ex- 
amination showed her to be comatose. Her neck 
was not rigid and Kernig’s sign was negative. 
There was some question of blowing breathing 
in the left lung, and consequently roentgeno- 
grams of the chest were made on her way up to 
the ward. These showed no infiltration in either 
lung but in the posteroanterior projection there 
was seen a shadow with the density of calcium 
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measuring 3 by i mm. situated just to the left 
of the vertebral column opposite the fourth 
interspace posteriorly (Fig. i). This was not 
visible in the lateral view. Nothing otherwise 
remarkable was noted. 

She died two hours after admission and an 
autopsy the same afternoon showed the cause 
of death to be pneumococcal meningitis. In 
view of the roentgenological suggestion of cal- 
cification in the ductus arteriosus a careful 
dissection of the heart and great vessels was 
made. The ductus was found to be hard and a 
roentgenogram of the removed specimen con- 
firmed the presence of calcification in this struc- 
ture (Fig. 2). Microsection through its long axis 
after partial decalcification showed the lumen 
to be completely obliterated by fibrous connec- 
tive tissue containing a small amount of elastic 
tissue. Scattered through the partially hyalinized 
connective tissue and chiefly in the aortic half 
of the ductus there was amorphous granular 
basophilic staining calcium deposit (Fig. 3 and 

4). 

SUMMARY 

This case report describes an example of 
calcification in the obliterated ductus 
arteriosus of an infant nineteen and a half 
months of age, suspected from a roentgeno- 
gram of the chest and verified later at post- 
mortem examination. 



Fig. 4. Higher magnification of aortic portion of the 
ductus arteriosus showing dark staining calcifi- 
cation. Calcium has been dissolved from the irregu- 
lar spaces during preparation of the specimen. 
(Hematoxylin and eosinX3o.) 

Department of Roentgenology 
Winnipeg General Hospital 
Winnipeg, Manitoba 
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UNDISTORTED VERTICAL PROJECTIONS OF THE 
HEAD FROM LATERAL AND POSTERO- 
ANTERIOR ROENTGENOGRAMS* 

By WENDELL L. WYLIE, D.D.S., M.S., and W. A. ELSASSER, A.B., D.D.S.f 

SAN FRANCISCO, CALIFORNIA 


T he most precise instrument yet de- 
vised for the quantitative study of 
craniofacial morphology is the Broadbent- 
Bolton roentgenographic cephalometer. 
Since it has been adequately described else- 
where in the literature, no extensive review 
of its design will be given here. The appa- 
ratus consists of a head-holding device to 
maintain the subject’s head in the Frank- 
fort plane, and two roentgen-ray heads fixed 
in relation to the head-holder so that the 
central ray of one (lateral) passes through 
both external auditory meati, entering from 
the right side, with the other (posteroante- 
rior or frontal) at right angles to the central 
ray of the lateral tube, passing along the in- 
tersection of the median sagittal and Frank- 
fort planes of the subject. Rods in the ear- 
holes and a rest at the bridge of the nose 
stabilize the patient’s head. Appropriate 
channels are provided for cassettes so that 
true lateral and frontal views may be taken 
at right angles to one another. 

A factor which must be recognized in all 
roentgenographic techniques, and particu- 
larly those in which quantitative measure- 
ments are to be made, is the divergence of 
the rays as they leave the anode. The 
Broadbent instrument minimizes the re- 
sultant size distortion in the image by 
having the films as close as possible to the 
subject’s head, and by locating the anode 
as far as is practicably possible from the 


subject’s head. This does not eliminate size 
distortion, however, and consequently ver- 
nier scales are provided whereby one may 
read to one-tenth of a millimeter the distance 
from the median sagittal plane to the lateral 
film, and the distance from the postero- 
anterior film to the ear-rod axis. Since the 
distance from the median sagittal plane to 
the lateral anode and the distance from the 
ear-rod axis to the posteroanterior anode is 
exactly 5 feet, all necessary values are 
known for accurate computation of true 
dimensions from the distorted ones in the 
films, using the method of similar triangles. 

In the decade and a half in which the 
Broadbent cephalometer has been used, the 
lateral head film has received more atten- 
tion than has the frontal. This reflects not 
only primary interests of investigators, but 
also the fact that problems of size distortion 
in the lateral view are inconsequential 
enough that they may usually be ignored. 
This is not true of the frontal, however, and 
it seems safe to say that if an acceptable 
method for correcting for size distortion 
were available for use with the frontal view 
that norma frontalis might then receive 
some of the attention that has been lavished 
in the past upon norma lateralis. In the 
lateral fihn, bilaterally situated structures 
are superposed upon one another, and one 
may adopt the convention that they lie in 
the median sagittal plane; furthermore, the 


* From the DiHsion of Orthodontics, College of Dentistry, University of California. Presented at the International Association for 
Dental Research, June 2 i, 1947- 

t Associate Professor and Chairman of the Division of Orthodontics, and Instructor in Orthodontics, respectively. 
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head increases little in width in postnatal 
growth, so that the distance from lateral 
film to the median sagittal plane does not 
increase to such an extent as does tlie dis- 
tance from the ear-rod axis to the frontal 
film. Increases of this sort tend to increase 
object-film distance, which materially in- 
creases the degree of size distortion. 


i. 



in reality a specialized drawing board and 
T-square, modified from the familiar pro- 
totypes to reproduce roentgen-ray paths, 
i.e., radii of a sphere, instead of parallel 
lines. 

The compensator consists of two parts, a 
bedplate and a slider (Fig. i). The bed- 
plate is the equivalent of the drawing board 



Fig. I. The “compensator” without millimeter paper taped to the bedplate. The two engraved lines repre- 
sent the axes of orientation in the Broadbent cephalometric technique; the slider traverses the curved 
border of the bedplate so that its edges always reproduce paths of roentgen rays. 


While it is possible to make any correc- 
tion desired by calculation, considerable 
ingenuity has been expended in efforts to 
provide some more convenient way of ac- 
complishing it. The most straightforward 
method so far offered is that of Adams, in 
which he made roentgenograms of a 
leaded millimeter rule at progressively 
greater object-image distances, so that one 
might measure directly upon the lateral 
film, using a scale which was distorted to the 
same extent as was the image of the sub- 
ject. This relies heavily upon the assump- 
tion that structures seen in norma lateralis 
are projections to the median sagittal 
plane, and efforts to use this method with 
the frontal film were less rewarding. 

Our device called the “compensator” is 


and is made of J inch lucite. Two of the 
sides are parallel and at right angles to a 
a third side. On it are engraved two lines, 
one parallel to the long lower edge of the 
bedplate and the other parallel to the two 
short sides. These lines intersect at right 
angles in the center of the bedplate. The 
fourth or upper edge of the bedplate is 
curved and is an arc whose center is ex- 
actly 5 feet from the intersection of the 
engraved lines. The slider is cut to fit the 
curved border exactly and finished to slide 
.smoothly along it so that it may be brought 
to any position on the arc. The long edges 
of the slider reproduce radii of the arc, re- 
gardless of the position of the slider on the 
arc. 

In describing the use of the compensator. 
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we must make it clear that the films them- 
selves are not put directly upon the bedplate 
for viewing; they are measured independ- 
ently and the measurements themselves 
are taken to the compensator. Millimeter 
paper is taped to the ' bedplate so that 
the lines on it coincide exactly with the 
engraved lines. To simplify description, 
let us determine the true distance across 


images on the film traveled in straight lines 
as radii from the anode, the true gonial 
points must lie somewhere along these 
lines. It is a simple matter to determine 
precisely where they belong, using Adams’ 
scales to measure along the Frankfort 
horizontal on the lateral film. To deter- 
mine the true bigonial distance, measure 
between the two points thus established. 



Fig. 2. Illustrating how a vertical projection of the face and cranium is created on the compensator from 
lateral and posteroanterior films. Unlike the images on the two films, this basal “view” is not distorted. 


the angles of the jaw. The vernier reading 
gives the exact distance which the film lay 
from the porionic axis when taken. This 
film plane is reproduced on the millimeter 
paper by a line drawn parallel to the en- 
graved line on the compensator corre- 
sponding to the porionic axis (the longer of 
the two lines), and at a distance from it 
indicated by the vernier reading (Fig. i). 
On this line the angles of the jaw are laid off 
as taken from the frontal film, keeping each 
in its proper relation to the median plane 
as represented by the other engraved line. 
The bigonial width so laid off is enlarged 
because of ray divergence, and must be 
corrected. We then bring the slider to po- 
sition so that one edge lies on one point, 
and extend a fine line back towards the 
center. Since the rays which produced these 


One will readily see that, having located 
these true points on the millimeter paper, 
we may not only measure the distance 
accurately between them, but we may lo- 
cate a variety of other points on the paper, 
thus producing a third view of the skull 
seen at right angles to the other two, with 
all size distortion eliminated. This has been 
represented in Figure 2, but the orientation 
has been deliberately changed to show how 
the compensator may be used to correct 
the lateral film, so as to obtain true meas- 
urements of craniofacial depth, i.e., greatest 
head length, over-all jaw length, length of 
anterior or posterior cranial base, and so 
forth. 

The principle described here may be put 
to use in techniques other than the Broad- 
bent one to obtain quantitative values 
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from roentgenograms, eliminating the ele- 
ment of distortion introduced by the diver- 
gence of rays. This would require, of course, 
the construction of a compensator with an 
arc and slider cut to correspond with the 
target distance used in the particular tec- 
nique. The technician chosen to do the 
work should be made to understand that 
the device is worthless unless it is made 
very accurately.* 

SUMMARY 

A simple device is described whereby 
one may correct for size distortion in 
roentgenograms, and which may be used 
to create a third vertical projection of the 

* Fabrication by Plastic Productions, 809 Mission Street, San 
Francisco, Calif. 


cranium when one has oriented lateral and 
posteroanterior roentgenograms. This ver- 
tical projection is created on millimeter 
paper with all distortion due to ray diver- 
gence eliminated. Incidentally, the device 
is a useful teaching aid in illustrating the 
amount of distortion inherent in a given 
anode-object distance when object-film 
distance is varied. 

College of Dentistry 
University of California 
San Fr.ancisco aa, Calif. 
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HYDROTHORAX IN CONGESTIVE HEART FAILURE 


/^UR clinical as well as roentgenologi- 
cal impressions concerning the fre- 
quency of manifestation of a certain patho- 
logical finding may be in error. For a 
long time there has been an impression 
that right liydrothorax is seen much more 
frequently than left hydrothorax in con- 
gestive heart failure. 

McPeak and Levine’^ have recently 
analyzed a group of cases exhibiting con- 
gestive heart failure with hydrothorax. In 
order to make their analysis more signifi- 
cant they included only those cases suffer- 
ing from clear cut cardiovascular disease 
with congestive heart failure. They grouped 
their cases under three general headings: 
Those exhibiting hydrothorax in congestive 
heart failure as shown by clinical signs and 
thoracentesis, and second, those exhibiting 
hydrothorax in congestive heart failure as 
shown in the roentgenological examination, 
and third, cases of congestive heart failure 
exhibiting hydrothorax at postmortem ex- 
amination. 

Their observations and studies led them 
to believe that their general impression was 
correct in regard to the distribution of 
hydrothorax in congestive heart failure and 
that “from whatever angle an analysis is 
attempted, regardless of the method of ap- 
proach or the underlying cardiac condition, 
the combination of factors which determine 
the transudation of fluid into the pleural 
sacs exerts an influence in such a manner as 
predominantly to involve the right pleura. 
This influence, however, appears to be aug- 
mented in rheumatic heart conditions as 
compared to those in which failure of the 
left heart is more frequently encountered.” 

Numerous attempts have been made to 
explain the distribution of hydrothorax 

1 McPeak, E. M., and Levine, S. A. The preponderance of 
right hydrothorax in congestive heart failure. Ann. Ini. Mel., 
916-927. 


which occurs in the course of congestive 
heart failure, and McPeak and Levine were 
impressed by the fact that the subject has 
been approached from isolated points of 
view which have led to an over-emphasis 
of some particular factor involved, and 
there is a tendency toward over-simplifica- 
tion of the problem as a whole. They call 
attention to Baccelli’s early work in 1867 
in which he advanced the azygos theory to 
explain the comparative frequency of right 
hydrothorax, assuming that pleural fluid 
accumulated through disturbance in the 
systemic circulation and for a long time 
these views of Baccelli were accepted with- 
out question. However, some recent ob- 
servers reporting on the more frequent oc- 
currence of right hydrothorax explained 
the phenomenon by the fact that the pres- 
sure on the root of the right lung and azygos 
vein by an enlarged right auricle could be 
an explanation for a predominance of right 
hydrothorax, and that the site of the hydro- 
thorax was associated with a corresponding 
enlargement of the right or the left side of 
the heart. 

Other observers (FetterhofF and Landis) 
presented evidence that “transudation of 
fluid into the pleural sacs took place from 
the visceral rather than the parietal layer 
and therefore depended upon involvement 
of the pulmonary instead of the systemic 
circulation.” They were of the opinion that 
pressure on the right or left pulmonary 
veins, by a dilated right or left auricle 
respectively, determined the location of the 
pleural transudate, and since the right 
auricle was more easily and consequently 
more commonly dilated than the left, a 
predominance of right hydrothorax might 
be expected. 

Other observers have presented some 
experimental data demonstrating a greater 
relative degree of pressure negativity in the 
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right pleural space, as compared to that in 
the left, in normal individuals, and as a 
result of this difference would explain the 
prevailing tendency toward preponderance 
of right hydrothorax. 

Dock in 1935 presented what appeared to 
be convincing evidence that the anatomic 
and hydrostatic factors relating to the flow 
of blood from the pulmonary venous bed 
to the left ventricle strongly favored the 
predominance of right over left hydro- 
thorax. He further emphasized these factors 
as being considerably augmented by the 
right lateral decubital position which 
cardiac patients generally prefer. 

It may easily be seen that these various 
conjectures and observations concerning 
the systemic and pulmonary circulations 
in the pathogenesis of cardiac hydrothorax 
have led to much speculation- and con- 
troversy. Drinker in his epoch-making 
contribution to pulmonary edema and in- 
flammation stated, “It is generally 
acknowledged that two factors are funda- 
mental in causing transudation in the 
lungs and pleural sacs. They are, first, sus- 
tained increase in pulmonary pressure, and 
second, anoxia — while one or the other 
may be dominant in a given case, they 
never, in my opinion, work alone. And 
from his studies and deductions he further 
stated, “It is my. belief, I cannot say con- 
viction — that simple pulmonary edema 
and the more serious pulmonary exudations 
depend more upon alterations in the 
permeability of lung capillaries than upon 
complicated pressure relations in the pul- 
monary circulation.” 

McPeak and Levine while accepting the 
view that the visceral pleura is the principal 
source of abnormal collection of fluid with- 
in the pleural sacs, and' owing to their 
peculiar environment, their increased sus- 
ceptibility to anoxia, and the inadequacy 
of pulmonary lymph flow under stress, 
that the pulmonary capillaries are partic- 
ularly susceptible to the forces promoting 
transudation, there are yet to be con- 
sidered a number of anatomical and physio- 
logical factors which may determine, 
modify or tend to localize such a process. 
These observers call attention to the fact 
that an explanation of the preponderance 


of right hydrothorax may pertain to the 
lungs themselves. They point out the fact 
that the right lung is some 10 per cent 
greater in volume than the left and when 
one considers the extra lobe of the right, 
the disproportion between the areas of 
visceral pleura on the two sides of the chest 
is even greater, and any factor which tends 
to limit respiratory excursion such as 
hypostasis, hepatic engorgement, cardiac 
enlargement, etc., tears down the natural 
defenses against the consequences of local 
increased capillary transudation. 

They cite the experiments of Warren, 
Peterson and Drinker which showed that 
pulmonary lymphatic drainage takes place 
.almost entirely through the right lymphatic 
duct with limited anastomosis to the 
thoracic duct. McPeak and Levine make 
the query as to what effect this might have 
on the lungs individually when lymphatic 
stasis occurs and whether the left lung re- 
ceives greater benefit from the collateral 
drainage. They call attention to a rather 
important observation, namely, that it is 
much more difficult to form an impression 
.as to the relative importance of the parts 
played by the visceral and parietal pleurae 
in absorption of fluid, and that little ex- 
perimental work seems to have been done 
on which to base an opinion. 

McPeak and Levine have established 
from an analysis of their cases that right- 
sided hydfothorax is much more frequent 
in congestive heart failure, but the causa- 
tive factors which bring about this phe- 
nomenon are not readily understood. Vari- 
ous theories have been advanced to explain 
this phenomenon, none of which seem 
wholly adequate or satisfactory. Herein 
lies an opportunity for well planned re- 
search and investigation employing the 
roentgen ray as an adjuvant, and the recent 
splendid work of Macklin^ offers a clue that 
will furnish a point of departure for the in- 
vestigation of congestive heart failure in 
general and particularly the hydrothorax 
which so frequently accompanies it. 

2 Macklin, C. C. Terminal pulmonary venules in mammalian 
lungs. Tr.Roy. Soc. Canada (Sect. V, Biol. Sc.), I94 JjJPj 105-129. 
Also, Respiratory volume changes in the pulmonary blood ves- 
sels in relation to artificial relaxation therapy. His. of Chest, 
1948, 14, 534. 
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Srauss P'yton, Kansas City 

LEWIS G. ALLEN 
1891-1948 


D r. lewis G. ALLEN, a member of 
the American Roentgen Ray Society 
since 1936 and a Past-President of the 
Radiological Society of North America, 
died in Providence Hospital, Kansas City, 
Kansas, on May 28, 1948. 

Born in Lenexa, Kansas, in 1891, Dr. 


Allen was graduated from the University 
of Kansas School of Medicine. He served 
an internship at St. Joseph Hospital, 
Kansas City, Missouri, and at the Royal 
Victoria Hospital, Montreal, Canada, the 
latter being interrupted by his entrance 
into the United States i^rmy in World 
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War I. Assigned to the Kansas City School 
ofMilitary Roentgenology, he was with the 
A.E.F. as a member of Base Hospital No. 
1 16 and Mobile Pfospital No. 9. 

Dr. Allen was radiologist to Bethany, 
Providence, and St. Margaret’s Hospitals, 
Kansas City, Kansas, and Professor of 
Clinical Roentgenology at the University of 
Kansas School of Medicine. Dr. Allen did 
not limit his activities to radiology, but 
took a lively interest in organized medi- 
cine. He was a Fellow of the American Col- 
lege of Physicians, and for many years was 
active in the affairs of the Kansas State 
Medical Society. He also served as Presi- 
dent of the Wyandotte County Medical 
Society, and President of the Kansas City 
Southwest Clinical Society. He was an 
honorary member of the Kansas City 
Academy of Medicine, and he was active 
in various committees and an energetic 
participant in local and national radiologi- 
cal organizations. He always demonstrated 
his willingness to assume responsibility and 
his ability to work diligently and with 
originality in the discharge of his duties. 


His was the task of formulating the plans 
and executing the details of the first Re- 
fresher Courses presented by the Radio- 
logical Society of North America, an under- 
taking which those who have had the op- 
portunity of working with him know to 
have been an exacting one. 

Civic affairs always claimed a great deal 
of Dr. Allen’s time and attention. To the 
end he served as Chief of the Emergency 
Medical Service under the Civilian De- 
fense Program for Kansas City, Kansas. 
He was a charter member and an active 
participant in the Kiwanis Club, a trus- 
tee of Group Hospital' Service, Incorpo- 
rated, and a member of the Board of Di- 
rectors of Blue Shield. 

Dr. Allen contributed numerous articles 
to the radiological literature and he always 
took an active part in the programs of 
medical organizations to which he be- 
longed. 

He was a sincere and loyal friend, who 
will be greatly missed by all his colleagues. 

Ira H. Lockwood, M.D. 
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EDWIN LOUIS RYPINS 
1903 1948 


D r. EDWIN LOUIS RYPINS died on 
July 4, 1948, at Brokaw Hospital, Nor- 
mal, Illinois. The cause of his death was 
skull fracture, the result of an automobile 
accident late Thursday afternoon, July i. 
Dr. Rypins was returning from a consulta- 
tion at the Veterans Facility, Dwight, 
Illinois, when his car was struck by a 


motorist who had failed to stop for an 
entering stop sign. He never regained 
consciousness. 

Dr. Rypins was born in Omaha, Ne- 
braska, on January 8, 1903, the son of 
Max and Natalie Rypins. He was gradu- 
ated with a Bachelor of Science degree 
from the University of Nebraska in 1925 
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and from the University of Nebraska 
Graduate School in Medicine in 1927, His 
internship was served in Scranton State 
Hospital of Pennsylvania 1927 to 1928 and 
a residency in medicine was. completed in 
Ridley Park Hospital of Pennsylvania 
from 1928 to 1929. Dr. Rypins engaged in 
general practice in Chester, Pennsylvania, 
1929 to 1930.' He entered the Department 
of Radiology for postgraduate work in 
radiology at Iowa State Hospital under 
Dr. H. Dabney Kerr in 1930 and con- 
tinued his training through 1935. 

In 1933 Dr; Rypins was married to Miss 
Martha Cannon, who survives him. 

From 1936 to 1942, he engaged in the 
practice of radiology in Bloomington, 
Illinois and was appointed director of the 
radiological department at Brokaw Hos- 
pital, Normal, Illinois, where he served 
until 1942. 

Dr. Rypins enlisted in the Army of the 
United States September 10, 1942, with 
the rank of Major, was promoted to the, 
rank of Lieutenant-Colonel in January, 
1945, which rank he held until the time of 
his discharge, October 24, 1946. His service 
connected activities included assignments 
to medical units in Louisiana and Texas 
from September, 1942 to March, 1943. He 
then served as chief of the X-ray depart- 
ment of the 69th General Hospital in Ledo- 
Assam, China, Burma and Indian Theatre 
and also served with the 233rd and the 9th 
General Hospitals on Okinawa and with 


the 4th and 248 th General Hospitals in 
Manila as chief of the department. Dr. 
Rypins received the European Theatre 
Ribbon and the Asiatic-Pacific Medal with 
battle stars and the World War II Victory 
Medal and the Japan Occupation Clasp. 

Following his discharge from the armed 
service, he returned to Bloomington and 
re-established his private practice and con- 
tinued the directorship of the radiological 
department, Brokaw Hospital, Normal, 
Illinois and was appointed a consultant to 
the Veterans Facility, Dwight, Illinois. 

Dr. Rypins held membership in the 
American Legion and the Reserve Officers 
Corps. He was a member of the McLean 
County Medical Society, the Illinois State 
Medical Society, where he served as Secre- 
tary of the Section on Radiology in 1948, 
the Illinois Radiological Society, Fellow in 
the American College of Radiology, Ameri- 
can Roentgen Ray Society, Radiological 
Society of North America and was certi- 
fied by the American Board of Radiology. 

Dr. Rypins will be missed by his associ- 
ates in the medical profession in Blooming- 
ton and Normal, all of whom, together with 
his many friends, will, with deep affection 
and inspiration, remember him for his 
judgment, his undeviating intellectual 
honesty, his keen wit and scientific under- 
standing and his deep appreciation for a 
job well done. 

E. M. Stevenson, M.D. 
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EDWIN S. FLARSHEIM 
1894-1948 


I T IS with sincere regret that we report 
the death on June 29, 1948, of Edwin S. 
Flarsheim, one of the founders of The 
Liebel-Flarsheim Company, Cincinnati, 
Ohio. 

Mr. Flarsheim’s death followed a long 
illness which had, for some years, prevented 
his active participation in the business 


which bears his name. However, his engi- 
neering genius was well known throughout 
the world, and his contributions to the 
electro-medical field will serve as a lasting 
tribute to his memory. To him goes the 
credit for the development of the great ma- 
jority of roentgen-ray, electrosurgical, and 
electromedical equipment made by The 
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Liebel-FIarsheim Company for doctors, 
surgeons, and hospitals in all parts of the 
world. 

Mr. Flarsheim was born in Louisville, 
Kentucky, on January 7, 1894. He at- 
tended Manual Training High School at 
Louisville, where he won high scholastic 
honors. Later, he graduated as top-honor 
engineering student from Rose Polytechnic 
Institute. Shortly after his graduation from 
Rose Polytechnic, Mr. Flarsheim joined 


with Mr. G. H. Liebel in 1917 to form The 
Liebel-FIarsheim Company. He developed 
the Bovie Electrosurgical Unit, L-F X-Ray 
Timers, L-F Potter-Bucky Diaphragms, 
Short-Wave Diathermy Units and many 
other valuable contributions to medical 
science. 

Mr. Flarsheim’s concept of human rela- 
tions enabled him to develop and maintain 
a spirit of cooperative friendliness within 
the Liebel-FIarsheim organization. 
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MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Palmer House, 
Chicago, 111 ., Sept. 14-17, 1948. 

American Radium Society 

Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: 1949, to be announced. 

Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Hotels Fairmont and 
Mark Hopkins. San Francisco, Calif., Dec. 5-10, 1948. 

American College of Radiology 

Secretary, Mac F. Cahal, ao N. Wacker Drive, Chicago 6. 
Annual meeting: 1949, to be announced. 

Section on Radiology, American Medical Association 
Secretary. Dr. U. V. Fortmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: 1949, to be announced. 

Alabama Radiological Society 
Secretary, Dr. C. S. Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 

Arkansas Radiological Society 
Secretary, Dr. Fred Hames, 51 1 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. y. Meets monthly on fourth T uesday, October to April . 

Buffalo Radiological Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Central New York Roentgen Ray Society 

Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Three meetings a year January, May, 
November. 

Central Ohio Radiological Society 

Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Chicago Roentgen Society 

Secretary, Dr. John H. Gilmore, 710 N. Michigan Ave., 
Chicago II, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

Cincinnati Radiological Society 

Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

Cleveland Radiological Society 

Secretary, Dr. George L. Sackett, 1051 5 Carnegie Ave. 
Clevelands, Ohio. Meetings at 6:30 p.m. on fourth Mon- 
day of each month from October to April. 

Dallas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 

• Secretaries of societies not here listed are requested to ! 


Denver Radiological Club 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

Georgia Radiological Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, pa. Meets in mid-winter and at annual meet- 
ing of Medical Assocjarion of Georgia in the spring. 

Houston X-ray Club 

Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kansas Radiological Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kansas. Meets annually with the State Medical 
Society. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. M eets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 

Secretary, Dr. Marcus Wiener, i430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:45 p.m. 

Los Angeles Radiological Society 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif, Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 

Louisiana Radiological Society 

Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Louisville Radiological Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 

Michigan Association of Roentgenologists 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 

id the necessary information to the Elditor. 
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Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

Nebraska Radiological Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Mo.nday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

North Dakota Radiological Society 

Secretary, Dr. C. 0 . Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Northern California Radiological Club 

Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Ohio State Radiological Society 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 

Oklahoma State Radiological Society 

Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

Oregon Radiological Society 
Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland 5, Oregon. Meets monthly 2nd Wednes- 
day, 8:00 P.M., Library of University of Oregon Medical 
School. 

Orleans Parish Radiological Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pacific Northwest Radiological Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pacific Roentgen Society 
Secretary^ Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 

Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 

Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

Pittsburgh Roentgen Society 

Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh 22, Pa. Meets 6:30 p . m . at Webster Hall 
Hotel on second Wednesday each month, October to 
May inclusive. 

Queens Roentgen Ray Society 
Secretary, Dr. J. E. Goldstein, 88-29 163rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 

Radiological Section, Baltimore Medical Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 


more. Meets third Tuesday each month, September to 
May. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven ii. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Radiological Section, District of Columbia Medical 
Society 

Secretary, Dr. A. A. J. Den, 1801 K St., N. W._, Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Radiological Society of New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, _N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 

St. Louis Society of Radiologists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

Section on Radiology, California Medical Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif, 

Section on Radiology, Illinois State Medical Society 
Secretap, Dr, Edwin L, Rypins, 427 N. Main St., 
Bloomington, 111 . 

Shreveport Radiological Club 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Frere, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at tne time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N, Charter St., Madison. 

Utah Radiological Conference 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City i. Meets ist and 3rd 
Thursdays monthly from 7:30 to 10 p.m.. Salt Lake 
County General Hospital, September to June. 
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Utah State Radiological Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City I, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Virginia Radiological Society 

Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Washington State Radiological Society 

Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle i. Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 

X-Ray Study Club of San Francisco 

Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M., 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 

Cuba 

SociEDAD DE RadiologIa y Fisioterapia de Cuba 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

SociEDAD Mexicana DE Radiologia y Fisioterapia 
General Secretary, Dr. D. P. Cossio, Marsella No. ii, 
Mexico, D. F. Meets first Monday of each month. 

British Empire 


British Institute or Radiology Incorporated with 
the Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2130 p.H. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.i 
England. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, i Wimpole St., London. 

Canadian Association OF Radiologists 

Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 
Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE Canadienne-Francaise d’Electrologie et de 
!I^diologie Medicales • c c 

Secretary, Dr. Orig£ne Dufresne, 4120 Ontario St., t.ast, 
Montreal, P. Q. 

Australian and New Zealand Association of Radi- 
ologists „ . ,, 

Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.W. 

Honorary Secretaries, State Branches: 

New South Wales, Dr. E. W. Frecker, 135 Macquane 

St., Sydney. - . , . ^ t- o 

Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 

Brisbane. _ „ x, i -i- 

South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. . , , xt , no 

Western Australia, Dr. A. M. Nelson, 179-B St. 
Georges Terrace, Perth. o xn .1 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 

South America 


SociEDAD Argentina de Radiologia . 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 


Sociedade Brasileira de Radiologia Medica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Bnizil. Meets monthly, except during January, 
February and March. 

Sociedade Brasileira de Radioterapia 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 

SociEDAD Peruana de Radiologia 

Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacion Medica Peruana 
“Daniel A Carrion,” Villalta, 218, Lima. 

SociEDAD DE RaDIOLOGICA, CaNCEROLOGIA Y FiSICA 
Medica del Uruguay 
Secretary, Dr. Arias Bellini. 

Continental Europe 

SociETE Belge de Radiologie 
General Secretary, Dr. S. Masy, in Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Medecins, Brussels. 

Ceskoslovenska spoleSnost pro rontcevologii a 

RADIOLOOII V PrAZE 

Secretary, Dr. Roman Blaha, Praha xii, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meetine. 

Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting May 13 and 14, 1948. 

Gdansk Section, Polish Society of Radiology 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Polish Society of Radiology 

Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banual MS.r 5 cine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

All-Russian Roentgen Ray Association, Leningrad. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. _ 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SociEDAD Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SCHWEIZERISCHE RoNTGEN-GeSELLSCHAFT (SoCIETE 

Suisse de Radiologie) 

President, Dr. H. E. Walther, Gloriastr. 14, Zurich, 
Switzerland. 
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ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 

The annual meeting of the Rocky Moun- 
tain Radiological Society, held in Salt Lake 
City, Utah, on August 12, 13 and 14, 1948, 
was a success both from its scientific and 
social aspects. The following were guest 
speakers at the meeting: Dr, L. H, Gar- 
land, Dr. John Caffey, Dr. Ross Golden, 
Dr. Juan A, del Regato, Dr. John D. 
Camp, and Dr. Wendell G. Scott. 

The following officers were elected for the 
coming year: President, Dr. Howard B. 
Hunt, Omaha, Nebraska; President-Elect, 
Dr. K. D. A. Allen, Denver, Colorado; 
First Vice-President, Dr. M. Lowry Allen, 
Salt Lake City, Utah; Second Vice-Presi- 
dent, Dr. Thomas B, Bond, Fort Worth, 
Texas; Secretary-Treasurer, Dr. M. D. 
Frazer, Lincoln, Nebraska. 

SOCIEDAD DE RADIOLOGICA, 
CANCEROLOGIA Y FISICA 
MEDICA DEL URUGUAY 

An announcement has recently been re- 
ceived from the President, Dr, Felix Le- 
borgne, of the reorganization of the Socie- 
dad de Radiologica, Cancerologia y Fisica 
Medica del Uruguay. The officers of the 
society are: President, Dr. Felix Leborgne; 
Vice-President, Dr. Alfonso Frangella; Sec- 
retary-General, Dr. Hector Bazzano; Secre- 
tary, Dr. Arias Bellini; Treasurer, Dr. Luis 
Vasque Piera; Chancellors, Dr. Mario 
Cassinoni and Dr. Augustin Gorlero Armas. 

THE CATLIN MARK 
To THE Editor: 

I have recently had called to my atten- 
tion an article in the quarterly review of 
American archaeology, American Antiq- 
uity, April, 1945, Volume 10, No. 4. The 
title of this article is “Trepanation and the 
Catlin Mark,” and is by William H. Gold- 
smith. 

Goldsmith would lead one to believe that 
the Catlin mark, as well as prehistoric 
trepanation, is a commonplace occurrence. 
However, in the literature, as far as I can 
find, there are only the writings of Gold- 


smith, and of Pepper and Pendergrass, the 
latter in the American Journal of Roent- 
genology AND Radium Therapy, 1936, 
Volume 35, pages 1-8, and 1939, Volume 
41, pages 343-346. The fact is that the 
Catlin mark is quite uncommon and Pep- 
per and Pendergrass speak of it as “an 
erratic hereditary anomaly of ossification” 
and the “formation of persistent enlarged 
parietal foramina.” With these three ex- 
ceptions, this is all that I can find in the 
literature. 

My object in writing is that a brief note 
appear in the American Journal of 
Roentgenology and Radium Therapy 
calling attention to the fact that it has not 
been recognized in the roentgenograms of 
the skull of over 1 5,000 individuals, nor has 
it been observed in the physical and roent- 
gen examination of the skulls of 1,500 
skeletons in the Department of Anatomy 
of the Washington University School of 
Medicine, nor was an example of it found 
in 200 skulls of Mound Dwellers of Mis- 
souri, Illinois, and Arkansas. Among the 
latter, likewise, there was no example of a 
trephine opening. Trephine openings have 
been seen in the various museums, but they 
are not common in any of the museums of 
the United States. 

Sherwood Moore, M.D. 

AVAILABILITY OF RADIOISOTOPES 
WITH INCREASED ACTIVITIES 

The Isotopes Division is pleased to announce 
that it is now possible for Oak Ridge National 
Laboratory to distribute irradiated units of 
isotopes containing larger quantities of activi- 
ties, and in many cases with higher specific ac- 
tivity, than those listed in Radioisotopes 
Catalog No. 2. Previously it was necessary to 
limit the quantity of activity present in an ir- 
radiated unit due to available facilities for pro- 
tection of personnel removing samples from the 
pile. Recently these facilities have improved 
to such an extent that this factor is no longer a 
limiting one. 

Limitations placed on the quantity of ac- 
tivity which may be shipped by public carrier .. 
still must be met. In some instances, a moderate 
increase in total activity may be shipped satis- 
factorily through increasing the weight of the 
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shipping container. However, if abnormally 
large quantities of activity are requested, it 
generally will be necessary for the applicant to 
furnish a special truck or plane for transporta- 
tion. The Isotopes Division will be glad to 
cooperate in discussing the preparation of sam- 
ples with high activities and arrangements for 
their transportation. 

Since additional time and effort is requii-ed to 
prepare and handle these more active samples, 
the allocation of these materials will be made on 
the basis of service irradiations, discussed on 
page 28 of the catalog. Therefore, samples 
larger than those listed for the routine units 
may be procured at a cost of S22 for one week 
irradiation, or fraction thereof, or S43 per 
month. 

Isotopes Division Circular E-26 
Oak Ridge Operations 
Oak Ridge, Tennessee 

ATOMIC ENERGY COMMISSION POLICY 

ON PRODUCTION AND DISTRIBUTION 
OF ISOTOPE-LABELED COMPOUNDS 

Commercial firms will be encouraged to 
manufacture and distribute for sale tagged 
compounds, the radioactive materials being ob- 
tained from the Atomic Energy Commission. 
This is in line with the Commission’s announced 
policy of encouraging private industry to de- 
velop the use of radioactive materials wherever 
industrial participation proves feasible. Certain 
selected compounds for which adequate com- 
mercial production does not exist, will be pro- 
duced in the contractor-operated laboratories 
of the Commission for general distribution by 
the Commission. However, the Commission 
hopes that private firms will enter the field to 
such an extent that it will be able in time to 
withdraw from the manufacture of such com- 
pounds for general distribution. 

The price to be charged for isotope-labeled 
compounds produced by commercial firms will 
be established by the firm manufacturing the 
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material in accordance with normal industrial 
practices. 

Inventions or discoveries made by persons 
using radioisotopes or using or manufacturing 
isotope-labeled compounds will be subject to 
patenting by the inventor in accordance with 
normal industrial practices. The Commission 
does not contemplate the reservation of patent 
rights to inventions and discoveries made by 
distributees who receive radioactive materials 
pursuant to the Commission’s regular program 
of radioisotope distribution. 

The users of radioactive isotopes or isotope- 
labeled compounds will be required to meet the 
safety and health standards that are established 
from time to time by the Commission. They 
also will be required to publish or report the 
significant results of investigations using radio- 
active materials but these reporting require- 
ments will be applied so as not to interfere with 
an inventor’s opportunity to obtain patent pro- 
tection for his inventions and discoveries. 

At present radioisotopes are sold by the Iso- 
topes Division at a price set to cover the costs 
of final fabrication. This price does not cover, 
for example, the cost of amortizing the invest- 
ment in laboratory equipment and nuclear re- 
actors, which are used for research purposes 
other than radioisotope production. Conse- 
quently, the present pricing policy results in a 
subsidy of research in which radioisotopes are 
used. If and when radioisotopes are used on a 
large commercial scale, it may be necessary to 
re-examine the pricing policy. 

Although the pricing formula for distributing 
compounds produced by the Atomic Energy 
Commission will attempt to include all factors 
directly chargeable to the production of such 
compounds, the resulting price may not neces- 
sarily reflect all the costs which commercial or- 
ganizations must include when determining the 
price of their compounds. 

Isotopes Division Circular £-23 
Oak Ridge Operations 
Oak Ridge, Tennessee 
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Books sent for review are acknowledged tinder: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


Cancer: Diagnosis, Treatment, and Prog- 
nosis. By Lauren V. Ackerman, M.D., 
Pathologist to the Ellis Fischel State Cancer 
Hospital; Assistant Professor of Pathology, 
Washington University School of Medicine, 
St. Louis, and Juan A. del Regato, M.D., 
Radiotherapist to the Ellis Fischel State 
Cancer Hospital; Formerly Assistant to the 
Radium Institute of the University of Paris. 
Cloth. Price, $ 20 . 00 . Pp. 1115, with 745 text 
illustrations and 42 color reproductions. St. 
Louis: C. V. Mosby Company, 1947. 

Introductory chapters cover the Pathology of 
Cancer, Surgery of Cancer, Radiotherapy of 
Cancer, and a brief review of the Present Status 
of Cancer Research by Michael B. Shimkin of 
the National Cancer Institute. 

The remainder of the book deals with cancer 
according to systems under the following head- 
ings: anatomy, incidence and etiology, pathol- 
ogy, clinical evolution, diagnosis, treatment and 
prognosis. The authors are to be commended 
for laying special emphasis on the clinical as- 
pects of the various types of malignant disease 
and limiting the space devoted to histological 
pathology. All of the illustrations are of good 
quality, but the drawings made by Virginia 
Svarz Ackerman are unusually well done, par- 
ticularly those which show . the lymphatic 
drainage and paths of metastasis for each ana- 
tomical site of cancer origin. The clinical course 
of each type of malignant disease is described 
in some detail and, when possible, complicated 
data are placed in tables which serve to clarify 
the material appreciably. 

To the radiation therapist, the book is disap- 
pointing. Although one of the authors is an 
authority on this type of therapy, no detailed 
techniques are set down and, for the most part, 
the subject is covered in a very general manner. 
It is also to be regretted that the authors ex- 
press a prejudice against radium therapy ap- 
parently based on a lack of experience with this 
method. The following quotations will find little 
favor with competent radium therapists: “An 
accurate dosimetry is not possible with the use 
of radium,” “Interstitial curietherapy is an ex- 
peditious method of treatment which is only 


justified in small lesions,” “Interstitial applica- 
tion of radium element needles or radon seeds 
has been almost universally abandoned as a 
method of treatment of primary carcinomas of 
the lower lip,” “Carcinoma of the tongue is one 
of the few remaining, if not the last, lesion for 
which this form of treatment is indicated.” 
Having shown such a lack of confidence in the 
efficiency of radium, the authors express a sur- 
prising faith in roentgen therapy as evidenced 
by the following statement: “External roent- 
gentherapy is capable of sterilizing metastatic 
carcinoma [in lymph nodes] from a primary 
lesion of the lower lip.” 

In spite of these defects, the general descrip- 
tion of the appearance and behavior of the vari- 
ous types of cancer are so well done that every 
radiologist interested in therapy will find this 
book a very useful storehouse of information 
made readily available in a single volume of 
moderate size. 

Charles L. Martin, M.D. 

Hodgkin’s Disease and Allied Disorders. 
By Henry Jackson, Jr., A.B., M.D., Assistant 
Professor of Medicine, Harvard Medical 
School; Associate Physician,Thorndike Mem- 
orial Laboratory, Boston City Hospital, and 
Frederic Parker, Jr., A.B., M.D., Associate 
Professor of Pathology, Harvard Medical 
School; Pathologist-in-Chief, Boston City 
Hospital. Cloth. Price, $6.50. Pp. 177, with 
15 plates. New York: Oxford University 
Press, 1947. 

In seven chapters, this important contribu- 
tion to the subject of lymphoblastoma and 
lymphomatoid conditions deals at some length 
with Hodgkin’s disease, reticulum cell sarcoma, 
lymphocytoma and lymphoblastoma, lympho- 
sarcoma, giant follicle lymphoma, plasmo- 
cytoma, and endothelioma. The book is well 
printed and well bound in dark red buckram, 
and the quality of most of the illustrations is ' 
excellent. 

Essentially this book, which does not deal 
exhaustively with the subject as far as a review 
and analysis of earlier writings are concerned, 
is an attempt of the authors to set forth their 
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personal views in relation to the clinical and 
pathologic phases of the problem. Perhaps the 
main feature of this work, and one which will 
attract most attention, is a new classification 
according to which Jackson and Parker claim 
to recognize three distinct forms of Hodgkin’s 
disease: paragranuloma, Hodgkin’s granuloma, 
and Hodgkin’s sarcoma. This distinction, of 
course, is based purely on pathologic grounds 
(microscopic observations) and, for this reason, 
it probably must be attributed or credited to 
Parker. Without any doubt, this will stir up 
quite a controversy, because a great many 
pathologists will be unable to accept Parker’s 
views in this respect. But sometimes contro- 
versy is valuable because it tends to stir sluggish 
minds to greater activity and to closer observa- 
tion; and this might well result in the ac- 
cumulation of greater knowledge. 

Readers who have had substantial experience 
with this group of diseases will immediately 
question whether Jackson and Parker’s “para- 
granuloma” deserves to be regarded as an in- 
dependent entity. In relation to the symptoms 
and course of Hodgkin’s disease, these readers 
will say, quite justly, that the reason for the 
absence of any symptoms in the condition 
which Jackson and Parker call “paragranu- 
loma” is that the affected lymph nodes have 
not yet enlarged sufficiently to cause symptoms; 
in other words, that the morbid process is in an 
early stage when it would not be likely to pro- 
duce symptoms. Against this, some would ad- 
vance the objection that the long duration of 
paragranuloma in the small number of cases 
cited as examples would be against these being 
cases of true Hodgkin’s disease. This, of course, 
is a misconception based on earlier writings 
which, in turn, were based on cases in which the 
malignant lymphoid process had reached an 
advanced stage. Those who have seen a large 
number of authentic cases know full well that, 
in a certain percentage, the patients can survive 
many years. 

The statistics given by Jackson and Parker 
have not as much value as they might have, 
and this is also true of most of the statistics 
which have been published until now. Patholo- 
gists and many other physicians have a tend- 
ency to believe that necropsy findings must 
necessarily be accurate; but conditions which 
are found after death, while they are accurate 
as far as they go, may not represent a state of 
the lymphatic system and of other organs which 
may have been present some time before and 


which, during the terminal period of the pa- 
tient’s life, may have diminished or disappeared. 
As far as the lymphatic system is concerned, 
this is much more common and more important 
than is generally realized. 

Another flaw — if flaw it can be called — 
relates to the case histories cited as examples of 
one phase or another. Jackson and Parker ap- 
pear to have accepted at face value the histories 
which had been written by the attending 
physicians. But on reading these, anyone who 
has had an extensive experience of cases of this 
kind would know that, in all probablity, many 
of the patients had had, for many months or 
many years, other symptoms which had been 
disregarded or the cause of which had not been 
recognized. 

The authors also seem to have accepted with- 
out question the statements of patients that 
enlarged lymph nodes in the neck had been the 
first manifestation of the disease, and from this 
they have assumed that Hodgkin's disease 
nearly always begins in the cervical nodes. This is 
an ingenuous and uncritical attitude which is all 
too common, but it does not happen to be true. 
Because the neck is such a prominent and ac- 
cessible part of the body, because while shaving 
men have an exceptional opportunity to see the 
neck, and because women are greatly concerned 
with the appearance of their necks, it is only 
natural that any blemish or lump in this region 
should attract attention. But when some of the 
cervical nodes become abnormally large, a 
critical analysis of the circumstances will show 
that the cervical nodes are affected secondarily 
as often as they are affected primarily. 

Compared with the other chapters, the chap- 
ter dealing with lymphosarcoma is quite brief. 
Apparently Jackson and Parker restrict the 
diagnosis of lymphosarcoma much more than 
do the majority of pathologists. How these will 
react to this exclusive attitude remains to be 
seen. Unless all signs fail, coming meetings of 
pathologists should be interesting. 

Nevertheless, this book is a valuable contri- 
bution and deserves a careful study. 

A. U. Desjardins, M.D. 

Practical X-Ray Treatment. By Arthur W. 
Erskine, M.D. Third edition, revised and 
enlarged. Fabrikoid. Price, S4.50. Pp. 155, 
with 22 illustrations. Saint Paul and Minne- 
apolis: Bruce Publishing Company, 1947. 

This is a small volume closely packed with 
well chosen information and, as the author 
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states, it is not intended as a textbook for those 
well informed in this field. The fundamentals of 
equipment are well brought out, an excellent 
description is given of scattered radiation, and 
sufficient clinical information is included to 
give the novice a good idea of the problems in- 
volved. 

The chapter entitled “The Cancer Problem 
and the Radiologist,” could profitably be read 
not only by every radiologist, but by every 
practicing physician. 

If there is any criticism directed against this 
book, it is simply that the author has made the 
subject seem so easy that those who are not 
qualified to do roentgen therapy may receive 
from it a false sense of security. 

This should be a highly satisfactory compend 
for undergraduate medical students who wish 
to purchase a book on each subject while they 
are still in college, with the idea of building up 
a library for future study. 

Robert B. Taft, M.D. 

BOOKS RECEIVED 

Hodgkin’s Disease and Allied Disorders. 
By Henry Jackson, Jr., A.B., M.D., Assistant 
Professor of Medicine, Harvard Medical 
School; Associate Physician, Thorndike 
Memorial Laboratory, Boston City Hospital, 
and Frederic Parker, Jr., A.B., M.D., As- 
sociate Professor of Pathology, Harvard 
Medical School; Pathologist-in-Chief, Boston 
City Hospital. Cloth. Price, $6.50. Pp. 177, 
with 1 5 plates. New York: Oxford University 
Press, 1947. 

X-Rays and Radium in the Treatment of 
Diseases of the Skin. By George M. 
MacKee, M.D., Professor of Clinical Derma- 
tology and Director of Department of 
Dermatology (Skin and Cancer Unit), New 
York Post-Graduate Medical School and 
Hospital, Columbia University, and Anthony 
C. Cipollaro, M.D., Assistant Professor of 
Dermatology and Assistant Director of De- 
partment of Dermatology (Skin and Cancer 


Unit), New York Post-Graduate Medical 
School and Hospital, Columbia University. 
Contributor: Hamilton Montgomery, M.D., 
Associate Professor of Dermatology, Mayo 
Foundation for Medical Education and Re- 
search, Graduate School, University of 
Minnesota, Rochester, Minn. Fourth edition, 
thoroughly revised. Cloth. Price, ^ic.oo. Pp. 
668, with 321 engravings and 4 colored plates. 
Philadelphia: Lea & Febiger, 1946. 

Radium Dosage: The Manchester System. 
Edited by W. J. Meredith, M.Sc., F. Inst. P., 
Christie Hospital and Holt Radium Institute, 
Manchester. Cloth. Price, $4.50. Pp. 124, 
with 38 figures and 4 plates, and numerous 
tables. Baltimore: Williams and Wilkins 
Company, 1947. 

Selected Papers from the Royal Cancer 
Hospital (Free) and the Chester Beatty 
Research Institute. Vol. IV. 1943-1944. 
Cardboard. Price, i6s. Pp. 379, with numer- 
ous illustrations. London: Royal Cancer 
Hospital (Free), 1947. 

Textbook of Endocrinology. By Hans Selye, 
M.D., Ph.D. (Prague), D.Sc. (McGill), 
F.R.S. (Canada), Professor and Director of 
the Institut de Medecine et de Chirurgie ex- 
perimentales, Universite de Montreal. With a 
Preface by Professor Bernardo A. Houssay, 
Prix Nobel, 1947, Buenos Aires, Argentina. 
Cloth. Price, $10.24. Pp. 9I4, with numerous 
illustrations. Montreal, Canada: Acta en- 
docrinologia, Universite de Montreal, 1947. 

Endogeneous Endocrinotherapy Including 
the Causal Cure of Cancer. Compendium 
by Dr. Jules Samuels. Specialist for endo- 
geneous endocrinotherapy, Amsterdam. 
Cloth. Pp. 539, with 30 illustrations. Amster- 
dam, Netherlands: Holdert & Co., 1947. 

Concise Anatomy. By Linden F. Edwards, 
Ph.D., Professor of Anatomy, The Ohio 
State University, Columbus, Ohio. Cloth. 
Price, $5.50. Pp. 548, with 324 illustrations. 
Philadelphia: The Blakiston Company, 1947. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 

HEAD 

Simmons, D, R., and Peyton, W. T. Prema- 
ture closure of the cranial sutures, y. Pediat. 
Nov., 1947, 528-547- 

Craniostenosis is a relatively rare anomaly 
characterized by premature closure of the 
cranial sutures. There are many variations de- 
pendent on which sutures show early closure. 
Surgical intervention in the condition has been 
frequently tried but would be more successful 
if indications were more carefully considered 
and suitable operations employed. It is im- 
portant that bony regeneration across opera- 
tive defects be prevented. 

Virchow first described craniostenosis in 
1851. Von Graefe, in 1866, was the first to 
recognize the importance of craniostenosis in 
visual impairment. Lannelongue, in 1890, was 
the first to attempt operative correction of 
craniostenosis by removing strips of bone 
along the prematurely fused sutures. Jacobi 
emphasized that the operation should not be 
employed in true microcephaly. 

Normally a slight separation of the cranial 
sutures is present at birth but by the end of 
the sixth month firm fibrous union is present. 
The posterior fontanelle should be closed by the 
sixth week and the anterior fontanelle by the 
sixteenth month. The growth of the skull and 
the obliteration of the cranial sutures depends 
on brain growth. In microcephaly premature 
fusion of all the sutures and the fontanelles 
occurs; in hydrocephalus both are delayed. 

If unilateral brain atrophy is present in in- 
fancy the same side of the skull will be smaller. 
After the age of three only slight increase in the 
intracranial capacity occurs and any increase 
in size of the skull must be due to increased 
thickness and growth of the sinuses and facial 
bones. It has been demonstrated experimentally 
that cranial bones grow in a lateral direction 
from the suture lines which explains why, fol- 
lowing premature synostosis of a cranial suture, 
growth ceases perpendicular to that suture. 

Much confusion in terminology exists in clas- 
sification of premature closure of the intra- 


cranial sutures. The authors suggest the follow- 
ing simplified classification: 

A. Complete, early, premature synostosis of the 
cranial sutures (oxycephaly, turricephaly, tiirms- 
chadel). 

I. Oxycephaly without facial deformity. 

a. Craniofacial dysostosis of Crouzon. 

3. Acrocephalosyndactylism. 

4. Delayed oxycephaly (onset after birth). 

B. Incomplete early synostosis of the cranial su- 
tures. 

1. Scaphocephaly: premature closure of the 
sagittal suture. 

2. Brachycephaly; premature closure of the 
coronal suture, or of the coronal and lamb- 
doidal sutures. 

3. Plagiocephaly: premature asymmetrical 
closure of the sutures. 

4. Mixture. 

C. Late premature synostosis of the cranial su- 
tures after the skull has reached or nearly reached 
adult size. 

Various causes for craniostenosis have been 
proposed such as meningeal inflammation, 
heredity, rickets, lues, glandular disturbance, 
and birth trauma. However, the true cause 
remains unknown. Craniostenosis occurs five 
times as often in males as in females. If the 
suture occurs after the age of three no symp- 
toms should result. The resultant shape of the 
head depends upon the sutures involved. Early 
closure of the sagittal suture results in dolico- 
cephaly; premature closure of the coronal 
suture results in brachycephaly. Closure of all 
sutures results in turricephaly from upward 
expansion against the patent anterior fon- 
tanelle. 

Early recognition is important if surgical 
correction is to be elfective. Common associated 
findings include exophthalmos from shallow 
orbits, divergent strabismus, saddle-shaped 
nose, prognathism, high arched palate and 
dental defects as seen in Crouzon’s type of 
dysostosis. Other associated deformities may 
include hypertelorism, syndactylism, optic 
atrophy, convulsive seizures and various de- 
grees of mental deficiency. 

Roentgenograms will demonstrate the oblit- 
erated sutures with increased density and 
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tbickness of the adjacent bone. The abnormal 
shape of the skull is more apparent by roentgen 
examination than on physical examination, 
particularly in older children. Shallow orbits, 
steep orbital roofs, a deep middle fossa, a short 
narrow orbital fissure and small frontal sinuses 
are all usually present. The basilar angle is 
decreased in oxycephaly and increased in 
scaphocephaly. 

The authors discuss in some detail the means 
of operative correction. 

The prognosis for life is dependent on the 
severity of the disease. iSIost patients will ex- 
hibit some mental deficiency. Optic atrophy 
and blindness are common dangers . — Rolfe M. 
Harvey, M.D. 

Watson, Charles W., Murphey, Francis, 
and Little, Samuel C. Schistosomiasis of 
the brain due to Schistosoma japonicum. 
/i 7 -ch. Neurol. Psychiat., Feb., 1947, 57, 
199-210. 

The deposition of ova in the central nervous 
system is a rare complication of the infection in 
man. The authors review the literature obtain- 
ing to this condition and report in detail their 
findings in a patient in whom ova of Schisto- 
soma japo 7 ticuin were found in the brain. 

The date of the patient’s exposure to infected 
water was definitely known. About ten days 
later, he developed the typical signs and symp- 
toms of infestation by Schistoso 77 ia japo 77 icu 77 i. 

The first cerebral seizure developed approxi- 
mately 156 days following the original exposure 
to the parasite. Headache, loss of consciousness, 
confusion, aphagia and Jacksonian attacks 
characterized the cerebral seizures. A space- 
taking lesion was localized in the left parieto- 
temporal region. At operation, a tumor mass 
was found which was thought to be a glioma. 
As the lesion was extensive, a biopsy was re- 
moved and a subtemporal decompression per- 
formed. 

Histopathologically, the mass proved to be 
due to a granuloma which contained the 
Schistosoma japonicim. Because of this, active 
specific chemotherapy was begun. 

The seizures continued in spite of large 
amounts of fuadin. The patient was therefore 
operated upon a second time four months later 
when it was noted that the lesion had disap- 
peared, leaving behind a large area of scar tis- 
sue. Whereas at the first operation, marked 
compression of the lateral ventricle due to the 


granuloma was noted, at the second operation, 
it was obvious that the formerly compressed 
lateral ventricle had become greatly dilated. 

The patient’s general condition improved 
following the second operation and the seizures 
were becoming less frequent and less severe 
when the patient was last seen. 

Excellent photomicrographs of the patient’s 
cerebral lesion and a reproduction of the ven- 
triculogram enhance the value of this important 
contribution . — Philip J. Modes, M.D. 

Hodgson, H. K. Graham. Cholesteatomata of 

the temporal bone. B 7 -it. J. Radiol., May, 

1947, 20, 202.-204. 

The development of a cholesteatoma requires 
a low grade chronic infection in a diploetic or 
poorly pneumatized mastoid. When the infec- 
tion is virulent it either spreads through the 
antrum to the mastoid cells in a cellular mas- 
toid, or in an acellular mastoid it infiltrates the 
bone producing a diffuse bone infection. On the 
other hand, in the case of a less virulent infec- 
tion the progress is much slower. The normal 
mucosa of the tympanum is destroyed and re- 
placed by epidermal cells. By a continuous 
process of desquamation and replacement the 
mass of debris enlarges. Bone is destroyed not 
by inflammation but by pressure erosion. The 
smallest part of the space in which this mass is 
enlarging is the aditus ad antrum, and therefore 
bony changes are frequently seen here first. 
With further enlargement the mass may erode 
through its containing wall. Perforations 
through the tegmen enter the middle fossaj 
in other directions the fistulae develop between 
the labyrinth of the external auditory canal. 

In the roentgenogram cholesteatomas appear 
as areas of rarefaction in usually dense bone, 
which are less transparent than air cells of cor- 
responding size would be. Usually these are in 
the region of the antrum and the margins are 
usually smooth, but in the presence of a few 
scattered cells the outline may be quite ir- 
regular. In the posteroanterior oblique views 
the destruction should be sought near the apex 
of the external canal. In oblique lateral views it 
is seen in the area between the tegmen tympani 
and the upper part of the posterior wall of the 
external auditory canal. 

Mastoid abscesses are also areas of destruc- 
tion but are usually found in the peripheral 
zone of the mastoid, and they are more com- 
mon in a cellular mastoid. Cholesteatoma oc- 
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curs almost invariably in an acellular or poorly 
pneumatized mastoid. — E. F. Latjg, M.D. 

WeliNj Solve. The x-ray diagnosis of choles- 
teatoma in the temporal bone. Bi'iL J. Radiol.^ 

May, 1947, 20, 192-201. 

A cholesteatoma is transparent to roentgen 
rays and can be demonstrated only when it has 
produced bone changes. Minor bone changes 
can be appreciated only by examination of 
standard, accurately made views of the mastoid 
with a detailed knowledge of the normal struc- 
ture of the temporal bone. Both mastoids should 
be examined, and the films should include the 
following projections or modifications: fronto- 
occipital (Towne) projection, oblique lateral 
(Law) projection, submentovertical projection, 
and a projection with the long axis of the 
petrous pyramid parallel to the film (as the 
S ten vers). 

Although cholesteatomas are sometimes easily 
demonstrated in sclerotic or even diploic 
mastoids, the presence of considerable pneu- 
matization complicates the picture. In these 
cases it is important to remember that a nega- 
tive examination does not exclude the possibil- 
ity of the existence of a cholesteatoma. 

When the mass of epithelial cells develops in 
the external canal the otologist usually refers 
the patient for roentgen examination only if 
there is a question as to the extent of the lesion. 
In this situation the tumor might erode the 
posterior wall or floor of the external canal and 
be visible in a Law projection and in a sub- 
mentovertical view. 

A cholesteatoma in the attic may produce one 
of three types of destruction, depending on its 
position. On the lateral wall it produces char- 
acteristic spike-like or rounded defects in the 
lower margin of the attic. In the roof it pro- 
duces destruction upward toward the middle 
fossa. In submentovertical projections this 
destruction is shown and frequently remnants 
of the ossicles may be seen. A large percentage 
of cholesteatomas erode posteriorly, enlarging 
the aditus ad antrum. In almost half of all cases 
of cholesteatoma this enlargement of the aditus 
can be demonstrated. It must be remembered 
that these changes show only the presence of 
the lesion, and not its extent, as it may go on 
into the antrum or forward into the tympanum 
without producing further destruction. 

In involvement of the antrum, the choles- 
teatoma usually must become quite large to 


produce destruction. This type (if not shown by 
concomitant enlargement of the aditus) is 
demonstrated most easily in films in the Towne 
projection. If the antral cholesteatoma is 
situated in a well pneumatized mastoid it may 
not be demonstrable. 

Small cholesteatomas may produce no 
changes, or at best, minimal changes in the 
aditus. Large ones may be confused at times 
with mastoid abscesses, although clinical differ- 
entiation is not so difficult. — E. F. Lahg^ M.D. 

NECK AND CHEST 

Massopust, Leo C. Infrared photographic 
study of the superficial veins of the thorax in 
relation to breast tumors. Surg., Gynec. & 
Obst.^ Jan., 1948, 86 , 54-58. 

In this preliminary report on the use of infra- 
red photography in the diagnosis of breast 
tumors a simple technique using a Wratten 
No. 87 filter, infrared film and flat incandescent 
illumination is briefly described. 

Tumors alter the pattern of the superficial 
veins of the breast and in an encouraging num- 
ber of cases the pathologic diagnosis confirms 
the photographic findings. In several malignant 
cases the photographs revealed unilateral 
wrinkling below the nipple and other slight dis- 
tortions which were difficult or impossible to 
see with the naked eye. 

Study of more cases by the method is in- 
dicated to evaluate its usefulness as an adjunct 
in the detection and classification of breast 
tumors. — J. L. Boyer, M.D. 

Abramson, W., and Warshawsky H. Cancer 
of the breast in the male, secondary to estro- 
genic administration; report of a case, J. 
1/7-0/., Jan., 1948,59, 76-82. 

Estrogenic therapy for prostatic carcinoma 
is an accepted procedure. The effect is appar- 
ently due to inhibition of the trophic functions 
of the anterior pituitary which causes decreased 
stimulation of adrenogenic glands. Cancer of 
the breast has been produced experimentally in 
male mice by estrogenic injections. Patients 
receiving estrogenic therapy frequently develop 
painful swollen breasts. Previous reports of the 
development of breast cancer in females re- 
ceiving estrogenic therapy have been made but 
no previous reports in males. 

The dosage of stilbestrol used in this type of 
therapy is discussed and the authors then re- 
port the case of a fifty-one year old colored male 
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who was admitted to the hospital for a painful 
back. Roentgen studies showed multiple meta- 
static lesions of the spine and femurs and 
pelvis from prostatic carcinoma. 

The patient was given i mg. of stilbestrol 
daily for approximately eighteen months fol- 
lowing refusal of orchidectomy. At the end of 
this period both breasts showed definite hy- 
pertrophy but no axillary adenopathy was 
noted. At this time a bilateral orchidectomy 
was performed. Following operation the patient 
was discharged with the advice to continue his 
stilbestrol therapy. Approximately six months 
later several hard nodules were palpated in both 
breasts. Death occurred three months later at 
which time an autopsy revealed bilateral ex- 
tensive carcinoma of the breast with axillary 
metastases. 

The authors do not advise discontinuance of 
estrogenic therapy in prostatic cancer but do 
recommend careful frequent examination of 
the breasts in cases undergoing such therapy 
and discontinuance of the therapy if nodules 
develop in the breasts . — Rolfe M. Harvey.^ 
M.B. 

Sweet, R. H., Findlay, C. W., and Reyers- 
BACH, G. C. The diagnosis and treatment of 
tracheal and esophageal obstruction due to 
congenital vascular ring. J. Pediat., Jan., 
I94A JO, 1-17. 

Double aortic arch was considered a patho- 
logical curiosity prior to 1925. Medical treat- 
ment is not satisfactory. Patients die of suffoca- 
tion or repeated pulmonary infarcts or are 
forced to live on soft or liquid diets. Surgical 
intervention was suggested by Sprague in 
1933. The author discusses in detail 2 illustra- 
tive cases. 

The first case was that of a 3I month old male 
infant who was admitted for a paroxysmal 
cough and wheezy breathing which had been 
present since ten days after birth. Recurrent 
attacks of cyanosis had also been noted. A 
chest roentgenogram showed increased hilar 
density and a diagnosis of virus pneumonia was 
made. The patient became cyanotic during a 
feeding spell and was transferred to the Massa- 
chusetts General Hospital. 

Roentgenograms showed a posterior in- 
dentation of the barium-filled esophagus at the 
level of the aortic arch and an indentation of 
the right lateral border of the esophagus at a 
slightly more distal level. The impression was 


right-sided aortic arch and a vascular ring 
about the esophagus and trachea. At operation 
a double aortic arch was found and an anomal- 
ous left innominate artery which arose from 
the left aortic arch. A patent ductus arteriosus 
was also present connecting the left aortic arch 
to the pulmonary artery. The patent ductus 
and the left aortic arch were ligated and 
divided. This resulted in freeing the esophagus 
and trachea from their previous constriction. 

Following operation dysphagia was no longer 
noted and breathing was normal except for 
slight cyanosis with crying spells. Postopera- 
tively a bronchogram showed slight indentation 
of the right side of the trachea by the right 
aortic arch and sharp deviation of the trachea 
to the right just distal to this. The left main 
bronchus emerged from the trachea at an 
acute angle and was constricted in its mid- 
portion. The authors discuss the embryology 
of the great vessels of the heart showing why 
reported anomalies occur. 

Case II was that of a nine month old male 
who had had a persistent loose cough since dis- 
charge from the maternity hospital. The cough 
gradually became worse and the patient began 
to vomit feedings. A roentgenogram of the 
chest showed a prominence of the upper me- 
diastinal shadow on the right. A barium swal- 
low at the age of two showed displacement of 
the superior mediastinum to the right and nar- 
rowing of the trachea, posteriorly, at the level 
of the aortic arch and on the right. A vascular 
ring encircling the trachea and esophagus was 
considered the probable diagnosis. At the age of 
four this diagnosis was confirmed by demon- 
stration of anterior and posterior compression 
of the esophagus and anterior displacement of 
the trachea. At operation a double aortic arch 
was found and the right aortic arch was ligated 
and severed. This case was apparently a mir- 
ror image of the first and the embryological de- 
velopment is fully discussed and illustrated. 

The differential diagnosis of respiratory 
stridor in infants is then discussed. Emphasis 
is placed on the diagnosis of double aortic arch 
as a possible cause, especially when aggravated 
by swallowing. A summary of the pertinent 
roentgen findings in double aortic arch includes 
the following: widening of the superior me- 
diastinal shadow to the right on the postero- 
anterior film of the chest, absence of the aortic 
knob on the left, lateral indentation of the 
barium-filled esophagus, posterior indentation 
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of the esophagus, forward and lateral displace- 
ment of the trachea and esophagus, and narrow- 
ing of the trachea as demonstrated by bronchog- 
raphy. 

The surgical approach is also discussed. 
Early operation is advisable once the diagnosis 
is established, although it is possible that 
symptoms may never develop . — Rolje M. 
Harvey, MJD. 

ROENTGEN AND RADIUM THERAPY 

Pfahler, George E., and Keefer, G. P. 

Roentgen therapy in chronic mastitis. Peim- 

sylvanid Med. J., Sept., 194735^3 I 347 “i 356 - 

Chronic mastitis has also been described as 
mazoplasia, chronic cystic mastitis, fibrocystic 
mastitis, adenofibrosis, and Schimmelbusch’s 
disease. It is characterized by pain and tender- 
ness, usually preceding the menstrual period, 
and by diffuse or localized nodularity of the 
breasts. Ewing believed that the disease begins 
as an inflammation or functional hypertrophy 
and often ends as a neoplasm. On the basis of a 
chronic inflammatory productive process, roent- 
gen therapy is useful as such inflammatory 
processes in general have been found to yield 
to irradiation. 

We nearly always find a nodular or local 
increased density over the painful area, and 
most often it involves the upper outer quadrant. 
Sometimes a localized nodule or more promi- 
nent irregular mass is found which suggests 
carcinoma. If there are associated smaller areas 
of induration, and if the opposite breast is 
involved, even to a much less extent, and if the 
symptoms are definitely associated with or 
precede the menstrual period, one is justified in 
treating it as a chronic mastitis, but probably 
not for more than a month or two unless there 
is some definite improvement. A discharge from 
the nipple is at times associated with chronic 
productive mastitis and may be the only symp- 
tom. If this is serous in character, it is not 
likely to indicate cancer. This discharge corii- 
monly is arrested by irradiation, but if it is 
bloody, one must be cautious as it may signify 
cancer. 

The authors realize that clinical judgment or 
clinical diagnosis without biopsy or mastectomy 
cannot be absolutely reliable. Neither can a 
small amount of tissue removed in these cases 
for microscopic study or puncture biopsy be 
reliable, for it has been shown that carcinoma is 


more apt to be found in the small nonpalpable 
cysts than in the larger ones, also that removal 
of a large cyst for diagnosis may leave the small 
carcinomatous cyst in the breast. Where pos- 
sible, cases should be seen jointly by radiologist 
and surgeon. 

Of the 1 51 cases treated by one of the authors 
30 had local excisions of the tumor tissue, and 
in these 30 cases which were considered doubt- 
ful only one showed cancer. Of these 151 cases, 
1 1 1 showed complete recovery and an additional 
35 cases have shown very marked improvement 
or practically recovery, leaving only 1.6 per 
cent of failures. From the fact that only one 
out of 151 patients with diseased breasts devel- 
oped cancer of the breast, the authors conclude 
that the clinical diagnoses were extraordinar- 
ily accurate or the treatment prevented the 
development of carcinoma in some of the cases. 

The treatment of this condition differs mark- 
edly from that for cancer in which case the 
technique is identical with that given for pre- 
operative treatment. In chronic mastitis the 
authors aim to give as little treatment as is pos- 
sible for satisfactory results. Therefore, they 
confine the treatment to the palpable disease 
or to the painful tender areas. They usually only 
need to give from four to six treatments. Usu- 
ally the treatment is given through a 6 by 8 
cm. field, and because the upper outer quadrant 
is most often involved, they begin in that area. 
The second treatment is given a week later 
from the opposite side of the breast. The third 
treatment is given two weeks later, and then 
four weeks apart for the fifth and sixth treat- 
ments. Each treatment represents a 50 per cent 
erythema dose, using high voltage rays. — K. K. 
Latteier, M.D, 

Baclesse F. Radiotherapie des cancers du 
larynx (endolarynx); resultats eloignes ob- 
tenus dans 341 cas irradies a la Fondation 
Curie. (Radiation therapy of cancer of the 
larynx (endolarynx); end results obtained in 
34I cases irradiated at the Curie Founda- 
tion.) J. de radiol. et d' electro!., 1946, 2/, 
63-64. 

This statistical study, one of the most inter- 
esting published up to the present day, con- 
sists of34i cases of cancer of the “endolarynx.” 
This term is used to mean cancers of the larynx 
excluding those of the hypopharynx, the ary- 
epiglottic fold, and those of subhyoid involve- 
ment of the epiglottis. All reported were treated 
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between 1919 and 1940 and have a minimum 
follow-up period of five years. A large number 
of these cases were treated by Dr. Coutard 
(or under his direction) up to 1937. Histopatho- 
logically, the lesions were epitheliomas. Two 
sarcomas were excluded from this series. Among 
these 341 cancers were 16 females of which 6 
remained cured. The total of complete cures 
for all cases irradiated during the twenty-one 
years was 17 per cent (59 cures in 341 cases). 
This figure includes all the cases treated by 
roentgen rays and radium and includes those 
receiving postoperative irradiation following 
hemilaryngectomy or complete laryngectomy. 
Two hundred ninety-nine cases treated by 
roentgen ray gave 58 cures. Forty-two cases 
treated by radium gave a single cure (one wom- 
an). 

From the standpoint of extent of lesion and 
adenopathy the following number of cures was 
obtained: 

Cancer without adenopathy and confined locally to 
the vestibule, vocal cords, or subglottic area: 40 per 
cent cure (20 cures in 51 cases). Extensive lesions 
without adenopathy: 18 per cent (35 cures in 189 
cases). Extensive lesions with adenopathy: 4 percent 
(a cures in 49 cases). Lesion in subglottic region: (i 
cure in I4 cases). 

These statistics are established in a rigid 
manner since they include all cases treated and 
patients apparently cured, but dead of an inter- 
current disease before five years, are counted as 
a failure. 

The results obtained in the course of the last 
year of this study (1940) can better measure the 
progress realized than can the study of the 
entire series which is necessarily affected by 
technical and clinical errors in the earlier 
years. In 1940, in 33 treated laryngeal cancers 
I3j or 39 per cent, remain cured after five 
years. Cancers of the vestibule, all of which had 
rather extensive involvement, gave 14 per cent 
cure (2 cures in I4 cases). Cancers limited to the 
vocal cord were all cured: 100 per cent (5 cures 
in 5 cases). No cancer in the subglottic region 
was irradiated in 1940, this variety being re- 
served for surgery exclusively. 

The author believes that the progress ob- 
tained in the results of radiation treatment 
of laryngeal cancer over the years 1919-1940 
in his institution is due to: (i) utilization of 
small fields which are progressively reduced in 
size toward the end of the series of treatments, 
and (2) the increase in total duration of treat- 


ment. This fractionation (6-8-10-12 weeks) has 
been used regularly during the past six years. — 
William M. Loehr, M.D. 

MISCELLANEOUS 

Lamarclue, P. Une visite aux laboratoires 
americans de radiologic a la fin de la guerre. 
(A visit to American laboratories of radiology 
at the close of the war.) J. de radioV. et d’elec- 
troL, 1946, 2y, 40-46. 

The author reports on a four months’ visit 
to the United States and Canada between 
June and October, 1945. To the American radiol- 
ogist, so accustomed to steady, uninterrupted, 
and unexcelled technological advancement, this 
article by Dr. Lamarque underlines the recent 
outstanding American achievements immedi- 
ately apparent to a European visitor. It is good 
to see an appraisal of our advantages and our 
work through the eyes of a foreign colleague. 

His comments cover: (i) Roentgenologic 
apparatus — our excellent rotating-anode tubes, 
control panels mounted on the wall (in contrast 
to cumbersome control stands taking up floor 
space in European departments), our more 
widespread use of stereoscopic films, the use of 
the phototimer and photofluorography, the 
better quality of film emulsions in U. S. films 
than in European films even before the war, 
the work and apparatus making cardioangiog- 
raphy possible, the supervoltage roentgen 
therapy equipment at Memorial Hospital 
(1,000-2,000 kv., peak), the van de Graaff type 
at Boston, the Kerst betatron and the great 
numbers of cyclotrons throughout the United 
States. The author says, “At the present time 
there is a cyclotron almost everywhere.” (2) 
Radium therapy — radium therapy here differs 
little from that in France, the most striking 
items here being the radon gold seeds, the in- 
genious device of Failla’s for preparing the 
gold seeds, and, of course, the very convenient 
dosage tables of Failla, Quimby and Marinelli. 
(3) Dosimeters — the general availability of 
Victoreen r-meters in nearly all departments 
and offices and the great number of full-time 
physicists attached to hospital departments 
as well as large numbers of radiation physicists 
available for calibrating roentgen therapy ap- 
paratus throughout this country. (4) Radio- 
therapy techniques — as everywhere throughout 
the world, techniques of radiation treatment 
vary from place to place and from school to 
school. The author felt that in the United 
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States there is, in general, less preoperative and 
postoperative irradiation for cancer of the 
breast than in his own country. He was also 
struck by the great variations in treatment 
techniques for cancer of the larynx, as to when 
surgery was resorted to, the variations in ex- 
tent of surgical attack and lymph-node dissec- 
tion. Details of three different major methods 
of irradiating cancer of the larynx in three 
large radiation centers in the United States are 
given, namely, those of Dr. Martin at Memorial 
Hospital, Dr. Lenz at Columbia Medical Cen- 
ter, and Dr. Cutler at Tumor Institute, Chicago. 
(5) Therapy of cancer of the uterine cervix — in 
the United States this type of cancer seemed to 
the author to be treated according to two 
general methods based upon two influences, the 
school of thought championed by the Radium- 
hemmet of Stockholm, and that of the Institute 
of Radium at Paris, the one using a massive 
dose of radium for a short time and the other 
a less massive dose over a more prolonged 
period. The author felt that ip our country more 
therapists followed the Stockholm school. (6) 
Laboratories of pure research — the work of 
Marinelli at Memorial Hospital on radioactive 
iodine and of Quimby at Presbyterian Hospital 
with radioactive sodium in studying patients 
wifh vascular lesions by tracer technique is 
well summarized. The list ends with an empha- 
sis on the importance of the work of Quimby. 
Failla, Maripelli and White on the establish- 
ment of the gamma-roentgen as a means of 
more correctly expressing the dose absorbed 
by the tissues. Much of the research being car- 
ried on at the Radiation Laboratory at Berke- 
ley, California, was not accessible to the author 
as the Unted States was still practically at war 
(July to October, 1945). 

Dr. Lamarque visited radiological depart- 
ments in Philadelphia, New York City, Boston, 
Rochester (N. Y.), Cleveland, Detroit, Chi- 
cago, Minneapolis, The Mayo Clinic, San Fran- 
cisco and Los Angeles and in each place found a 
cordial reception and felt that American phy- 
sicians have an affection for his country which 
his countrymen should not underestimate. 

Dr. Lamarque is the abstractor of the Ameri- 
can radiological literature for the J. de radial, 
et d'electrol. — William M. Loehr, M.D. 

Reidy, John A., Lingley, James R., Gall, 
Edward A., and Barr, Joseph S. The 
effect of irradiation on epiphyseal growth. 


11 . Experimental studies upon the dog. J. 

Bone Joint Surg., October, 1947, 2p, 853- 

873- 

Studies previously completed on the young 
rat by the authors showed that it was possible 
to impede growth in the long bones by exposing 
the epiphyseal cartilages to roentgen irradia- 
tion. These investigations demonstrated clearly 
that, with dosages of between 665 r and 1,165 ^ 
the epiphyseal cartilage was affected pro- 
foundly. The adjacent tissues — such as synovial 
membrane, articular cartilage, cortical bone, 
bone marrow and skin — evinced morphological 
changes of minor import. 

To verify the results of the rat experiments 
and to expand the scope of the animal investi- 
gations, it seemed advisable to do a similar 
study on dogs. These experiments were under- 
taken because of their possible therapeutic 
application to man. 

Roentgen dosages of from 800 to 1,200 r were 
directed over selected joints of six-week-old 
dogs. The treated area included the joint, epi- 
physis and adjacent metaphysis. The epiphy- 
seal cartilage was profoundly affected, and re- 
tardation of growth occurred. The articular 
cartilage of the treated joints showed frank 
microscopic evidence of degenerative changes, 
and was not as thick as in the controls. These 
changes were not sufficient to interfere with 
joint function during the period of the experi- 
ment, and were not apparent on gross examina- 
tion. There was no evidence of significant ab- 
normality in the adjacent cortical or cancellous 
bones, synovial membrane, joint capsule, skin 
or periarticular soft tissues. In 8 of 12 animals, 
mild bowing of the treated forelimb occurred. 
No such deformity occurred in the hind limbs. 
Although shortening of the treated bone oc- 
curred in each instance, there was stimulation 
of growth at the untreated epiphysis of the 
treated long bone. The cause of this stimulating 
effect was not apparent. 

The authors conclude that the clinical use of 
roentgen irradiation of growing epiphyses to 
control longitudinal growth inequalities in 
children must be considered as experimental, 
and fraught with some potential dangers. 
Whether the danger is greater than is incurred 
in surgical procedures such as lengthening or 
shortening of the lower extremity and epiphy- 
seodesis, must await further investigation. — R. 
S. Bro?ner, M.D. 
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Could an author get better reviews^ 


■ Meets the needs of the roentgenologist 
who requires a practical, concise, guide to 
radiologic procedures and criteria for the 
diagnosis of diseases and abnormalities of 
the alimentary tract. — Medical Radiog- 
raphy and Photography. 

" The book is well made and amply illus- 
trated with reproductions of photographs 
and roentgenograms. — American Journal 
of Roentgenology and Radium Therapy. 


■ The text emphasizes contour, motility and 
position of the given part; and then there 
are appended important observations de- 
signed to help the worker until sufficient 
personal experience has been accumulated 
by detailing the normal and by directions 
as to how and what to look for when mak- 
ing roentgenological examinations. The 
book is a guide not only to roentgen pro- 
cedure, but gives the fundamentals of the 
various abnormalities and disease.^ — Ra- 
diology. 


Roentgen Diagnosis of Diseases 
of the Gastrointestinal Tract 


JOHN T. FARRELL, JR., M.D. 
Clinical. Professor, of Radiology 
Graduate School of Medicine 
University of Pennsylvania 


293 pages 


190 illustrations 


CHARLES C THOMAS • PUBLISHER 
Springfield, Illinois 
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IMAGRAPH 





■ ' A i ! 


•* '.y/lrE 


designed for 
mass chest radiography 
and routine 
photo - fluoroscopic 
examinations 


FOR MAXIMUM EFFICIENCY IN MINIATURE FILM WORK 



T 

■ he /leu' IMAGRAPH embodies all of the desirable fea- 
tures of 70 mm work including fast positioning of patients 
in mass chest radiography, rapidity, precision and yet sim- 
plicity of operation. The scientifically designed Imagraph 
provides for a// requirements of radiologist and hospital in 
individual and multiple exposures. 

Two models are available. The Imagraph (illustrated 
above) complete with generator and special mobile control 
containing all instruments and devices for proper operation 
of the unit. When the Imagraph (shown at the left) is or- 
dered for use with an existing generator, tubestand and tube, 
an auxiliary mobile control stand is supplied. Either cut film 
or roll film may be used. 

This most modern apparatus for miniature film work as- 
sures maximum efficiency and economy of operation. Con- 
structed under the long-standing Standard four-square policy 
of supplying the finest possible x-ray apparatus at reasonable 
cost. Write for complete details, specifications and prices. 



1932 N. BURLING ST., CHICAGO 14, III. 


Ill aiiszvcriiig advertisements tlease mention The Americ.vx Journal or Roextgexolocv and Radium TiiEEArv 


SiKGtE Number, $1.50 
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WITH INSTANT 

MIX SOLUTIONS 


No more measuring, mixing, heating, cooling, 
waiting! Urell,fresh/high>quality solutions are 
always ready instantly— simply dilute and 
develop. Laboratory controlled for uniformity, 
stability, fast action. Speeds up emergency 
X-ray readings — shows all details clearly in 
just five minutes! That's why for lighter dark- 
room routine, for better, faster and easier 


radiographic developing, turn to Urell today. 
At your medical supply dealer. 



2630 HUMBOLDT ST., LOS ANGELES 31, CALIFORNIA 


For FLEXIBILITY 
COMFORT AND 
SAFETY 

I 

ALL-LEATHER 
X-RAY GLOVES 

AVAILABLE IN 
THREE 
GRADES OF 
OPACITY AND 
SEVERAL 
SIZES. 

CONSULT YOUR DEALER 

Manufactured Solely By 

LIBERTY DRESSING CO., INC. 

GLOVERSVILLE, NEW YORK 




PONT MAIL 
THIS COUPON! 

If you don’t need a time-saving guide to the 
world’s important roentgenological litera- 
ture (1938-1942) 

If this key to 14,000 subjects and 4,000 authors 
in The American Journal of Roentgenology 
and Radium Therapy won’t work for you 

If you already have this useful volume in your 
library 

Let us send you Volume II of Consolidated Indices 
($5.00) on 10 days free inspection approval. Then 
decide for yourself if you need it, A limited supply 
of Volume I ($12,50) is also available, (Both 
volumes for $15,00.) 


Charles C Thomas • Publisher • Springfield • Illinois 

name 

address 

city zone .... state 


Ill ansivcring advertisements please mention The American Journai; of Roentgenology and Radium Therapy 
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the KELEKET type “B” tilting table 


Combining the opinions of the most discern- 
ing radiologists with KELEKET engineering 
skill and manufacturing excellence, the Type 
“B” Tilting Table meets every requirement 
for modern technics. Simple in operation, it 
offers every convenience and refinement to 
the radiologist. 


In any practice, the flexibility, convenience 
and dependability of the KELEKET Type 
«B” ’I’ilt Table is a decided asset, now and for 
many years to come. Ask your Keleket Rep- 
resentative or write direct, for Bulletin 113, 
illustrating and describing the many features 
of this table. 


In the horizontal position, the completely 
clear bakelite top is a convenient 34 inches 
above the floor. Positions are obtained by 
pressing the simple “up-or-down” switch with 
the table automatically stopping at full 15 
Trendelenburg vertical, and horizontal. 

In ansnrring advertiseiiients (’lease mention The Ai 


KELLEY-KOETT 

2059 WEST FOURTH ST. COVINGTON, KY. 

:a.v Journal of Roentgesology and Radium Tulradv 


SiNGtE Number, $ 1.50 
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Insurance for assured safety 

can only he accomplished 
by a meter measured dose 


A selection of six instruments provides a combination to 
measure every treatment technique and assure protection 
for technicians and operating personnel. 


These instruments — the Condenser r-meter, lometer, 
Integron, Minometer, Proteximeter and Radiation Meter 
fortify security with reproducible accuracy. 


Consult your 



equipment manufacturer 


THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVE., CLEVELAND, OHIO 


R AY DERM 

An Outstanding Emollient for Use by Roentgenologists 
and Dermatologists 

CONTAINS NO HEAVY METALS 

Softens th^Skin and Aids in Preventing 
the Dryness Following Intensive or Prolonged Irradiation 
Active ingredients: Cod liver oil, Neatsfoot oil, prepared 
extract of Grendelia, Phenyl salicylate. 

LITERATURE 

Beneficial Effects in use of RAVDERM OINTMENT in Roentgen Therapy 

1 ) General Practice Clinics — Radiology Section 

Volume 4 — No. 4 — October 1947 
Volume 4 — No. 2 — ^April 1947 

2) Medical Journal Record Publishing Co., Inc. 

Pgs. 344-350— June. 1947 
Reprints and samples on request 

VELVET PHARMACEUTICAL PRODUCTS COMPANY, INC. 

Sole Distributor 

I I Park Place, New York 7, N.Y. 


In anstucrinp advcrliscments please mention The American Journal of Koentcenology and Radium Therapy 
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-Watch for . . . 


THE FIRST MONOGRAPHS IN 




meric an 


cjCecture ^eried In (Radiation ^liei 


Milton Friedman, M.D., Editor 




In preparation 


Here is a ne^v approach to the progress in medicine and science planned to equip you 
better to cope with the clinical problems met in everyday professional life. Those who 
have already purchased monographs in 

the AMERICAN LECTURE SERIES :^Hi,iiiniiniiiii!inim,iniiimiiiiiuiiiiini!miiiii!ii;nii;iiniiiiiiiiiiiiiiiiiminiiiiiiiiiiiiinffli!i:iiiiii!!iiiiiiiiiiiiiiii;iiiiiii^ 

(American Lectures in Radiation g g 

Therapy is a subject division of the | 

AMERICAN LECTURE SERIES) wel- | 

come them enthusiastically as im- | 

portant contributions to the literature. 1 

The rapidly changing outloohs of today | 

are reflected in these concise and i 

beautifully printed monographs. The i 

materials are not “mere” reviews of 1 

the literature, nor should they be g 

thought of as “classroom” lectures. g 

Rather, each is the finely etched | 

product of an exceptional mind. 1 

Each author has been selected on the | 

basis of his eminence in the field. i 


Simeon Cantril ; 
CARCINOMA 


RADIOTHERAPY OF 


Bertram V. A. Low-Beer: BASIC PRIN- 
CIPLES OF NUCLEAR PHYSICS AS AP- 
PLIED TO RADIOACTIVE ISOTOPE 
THERAPY 

Juan A. Del Regato: PRINCIPLES OF 


In each monograph the author quick- g 

ly points out the salient facts of present | 

day knowledge and frees the reader f 

from time-consuming study of the many § 

texts and the vast periodical literature. | 

Sufficient background information and i 

important references are included to i 

orient the beginner in the field. g 

Careful preparation and care in g 

manufacture make these small | 

monographs highly desirable. Note g 

these features: Pleasing appearance g 

. . . comfortably bound . . . coat-pocket 1 

size . . . easy-to-read type ... on good g 

paper . . . excellent presswork ... § 

many with outstanding illustrations ... 1 

reasonably priced. ■ 


ROENTGEN THERAPY OF CANCER OF | 
THE PHARYNX | 

• ' I 

William Harris: RADIOTHERAPY OF | 
CARCINOMA OF THE LARYNX | 

Ira I. Kaplan: TREATMENT OF STERIL- | 
ITY AND OVARIAN DYSFUNCTION | 
WITH SMALL DOSE ROENTGEN THER- | 
APY I 

I 

Maurice Lenz: RADIOTHERAPY OF CAR- | 
CINOMA OF THE BREAST | 

Robert Slone: NUCLEAR PHYSICS AND j 
RADIOACTIVE ISOTYPES I 


CHARLES C THOMAS • PUBLISHER 
301-327 East Lawrence Avenue 
Springfield, Illinois 


G. E. Richards; TREATMENT OF INTRA- | 
ORAL CANCER I 


I Brian W. Windeyer: TREATMENT OF | 
I CARCINOMA OF THE NASAL ACCES- | 
I SORY SINUSES S 


SiNGtE Number, $1.50 
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Easy portability. . • 



Here is an X-ray unit specially designed and built 
for making examinations in the patient’s home. 
Quickly packed in two carrying cases, the com- 
plete unit weighs only 90 pounds (each case 45 
pounds). It is easily set up and operates from . 
an ordinary electrical outlet (115-120 volts 60 
cycles) 

The PROFEXRAY Portable Unit may also 
be used for certain types of office examinations. 
It provides additional facilities at times when 
your present apparatus is in use, and also relieves 
strain on those units, thereby prolonging their 
life and reducing service costs. 

An exceptionally small focal spot assures 
sharp, clear definition. The control unit provides 
variable milliamperage and 10-step voltage con- 
trol which permits adjustment for variations in 
line voltage. 

The tube assembly is immersed in oil and 
hermetically sealed. Sturdy construction, efficient 
design and attractive finish characterize this unit. 
It is covered by a two-year guarantee with a 
separate liberal pro-rata replacement guarantee 
on the tube. 



profexray 

PORTABLE 

$495 F.O.B. Chicago 

Foot-swifch included 
2 carrying cases 
$40 additional 


r- 


PROFESSIONAL EQUIPMENT COMPANY 
•615 S. Peoria St., Chicago 7 , Illinois 

Gentiemen: You may arrange to have your 
representative coii with further information 
about the PROFEXRAY Portable. No obligation. 


Name- 


Address. 


City- 


-State 


. JR-9 


MORE THAN 12,000 PROFEXRAY UNITS IN USE L I 


In ansivcring advertisements please mention The American Journal of Roentgenology and Radium Therapy 



THE SINGLE COLUMN TUBESTAND 


OFFERS 



FOR FINER 
DEEP THERAPY 
TECHNIQUE 


I 



L.. 





1. COMPACT — Single-column design on minimum area base requires 
only the smallest practical room for installation . . . this space-saving 
tube stand occupies only 28" x 40" floor space. 

2. FLEXIBLE — Extreme flexibility of tbe tube stand permits angula- 
tion of tbe tubebead to any position for all treatment techniques. Cable 
connections allow a greater range of travel and angulation. 


3. THERAPY TECHNIQUES UNLIMITED 

through use of 250-kv and 220-kv tubes 
and transformers. Ample capacity for 
every type of deep therapy treatment 
work. 

4. MANUAL ADJUSTMENT of cable 
\ connected tubehead permits ex- 
) ceptionally accurate positioning. 

5. FREEDOM OF MOVEMENT 

; provides smooth, effortless 
i operation for technician. 



\\^stin0house 

PLANTS IN 25 CITIES . . , OFI 


OFRCES EVERYWHERE 





YeAru' Subscription, $io.oo 


The Westinghouse Single-Column 
Deep Therapy Tube Stand answers the need for 
an x-ray treatment unit that has all the flexi- 
bility required by the therapist for handling 
both regular and unusual techniques. 

Your local Westinghouse X-ray representa- 
tive is anxious to tell you more about this new 
single-column tube stand; or ■write to us . . . 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa, J .08202 


SmptE Number, $1.50 



No spring to cock ... it*s motor-driven. Press 
the button under your left thumb and the cassette glides 
smoothly into spot-film position, without vibration. Lift 
the thum]} and the same motor-drive returns it, ready for 
the next exposure. You can expose the whole film 
(6^" X 8^") or halve it, or quarter it for four spot 
radiographs. 




I (r 

it 


the right hand 
is always free 
for palpating 


mator-eontrol is 
confined to 
the left hand 



Easy palpation behind large screen. The screen 
is big (11" X 14") ... so you can visualize extensive fields 
of the gastric tract, chest, etc. It is so mounted in the com- 
pact SPOTFILMER that palpating behind it is unhindered 
. . . the reach to screen center is only 6", and the whole 
device only 1%" thin. Controls are so conveniently 
grouped you can easily work “by touch” in the dark. 
Still other SPOTFILMER advantages are pictured below. 

Does it sound good? Well, it i«...hut that’s only 
part of the story of this new Picker motor-driven 
^-.SPOTFILMER. It’ll he ■ivorth your while to hear the rest 
'~df it from your local Picker representative. 


There are Picker Service 
Depots and Sales Offices in 
principal cities of the U.S. alid 
Canada : all alertly at your serv- 
ice in providing x-ray appara- 
tus, accessories and supplies. 



... d/f /AJuihtl^cUu/^ 



Lead-rubber apron protects the h 
Radiologist against scattered radio- h 
tion. Swings to end of SPOTFIIMER | 
in horizontal position, ortosidewhen L 
table is elevated for vertical work. I 


6V2" x 8’At" cassette loads easily at 
front, either horizontally or verti- 
cally. Simply drop it into the cassette 
tray and push: it engages the motor- 
drive mechanism automatically. 


i | lysholm Grid and compression-cone- 
i diaphragm are mounted in twin 
i channels on underside. Diaphragm 
' is always ready . . slide it over 

C when wanted, then back after use. 
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The new Mnchlelt Super Dynomox has a heat dissipation rate far 
in excess of that available with previous rotating anode tubes. 


• Recent developments In diagnostic techniques have 
resulted in a pronounced demand for x-ray tubes 
having energy ratings and heat dissipating capacities 
far beyond those offered by conventional stationary or 
rotating anode diagnostic tubes. These techniques in- 
clude such new applications as high-speed photoroent- 
genography and cineradiography of heart action and 
joint movement. In order to obtain proper exposures 
and fine detail in rapid sequential order, fine focus 
and high energy loadings must be employed. These 
necessitated a further development of the rotating 
anode principle which Machlett pioneering did so 
much to bring to the point of practicality, reliability 
and economy. 

To meet the new extreme demands, Machlett has de- 
veloped and now offers the new 
Super Dynamax for the most 
severe modern needs in radio- 
graphic and fluoroscopic appli- 
cations, With it, energies and 
voltages in excess of what has 


heretofore been considered normal can be employed. 
Thus, Machlett keeps pace with the newest trends in 
the use of x-rays for diagnostic purposes. 

This new tube has 85% greater heat dissipating ca- 
pacity. It therefore makes possible not only high in- 
stantaneous loadings, but permits making multiple 
exposures in rapid succession. 

Typical Example. With this remarkable new 
tube, it is possible to make 15 exposures 
per second, at l/60lh second eoch, 110 PKV, 

400 ma., for a period of 10 seconds. 

The new Super Dynamax is rayproof and shockproof 
and weighs only 45 pounds. It can be installed on 
tube carriages designed to take other modern light- 
weight rotating anode tubes, 
such as the famous Dynamax 
"25" and "26". 

Full details regarding this out- 
standing development will be 
gladly furnished upon request. 



VRAY tubes since IB77 
TODAY THEIB lABCEST MAKEK 


MACHLETT LABORATORIES, INC. • Springdale, Connecticut 


In ttiis-.i-cring advertisements please mention The American Journal of Roentgenology and Radium Therapy 
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FOR MAXIMUM EFFICIENCY IN MINIATURE FIIM WORK 


T 

ihe 7jetv IMAGRAPH embodies all of the desirable fea- 
tures of 70 mm work including fast positioning of patients 
in mass chest radiography, rapidity, precision and yet sim- 
plicity of operation. The scientifically designed Imagraph 
provides for a// reqniretnents of radiologist and hospital in 
individual and multiple exposures. 

Two models are available. The Imagraph (illustrated 
above) complete with generator and special mobile control 
containing all instruments and devices for proper operation 
of the unit. When the Imagraph (shown at the left) is or- 
dered for use with an e.xisting generator, tubestand and tube, 
an auxiliary mobile control stand is supplied. Either cut film 
or roll film may be used. 

This most modern apparatus for miniature film work as'- 
sures maximum efficiency and economy of operation. Con- 
structed under the long-standing Standard four-square policy 
of supplying the finest possible x-ray apparatus at reasonable 
cost. Write for complete details, specifications and prices. 
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Important data for those of you 
who enjoy photography as a hobby ! 


All too often we forget that many of you in the x-ray 
profession enjoy photography as a hobhy. 

And because of your above-average knowledge of 
photography, we believe you will welcome information 
about an important new precision instrument in the 
photographic field — the Ansco f3.S Automatic Reflex 
camera. 

This automatic reflex camera has a fully corrected 
f3.S Ansco anastigmat lens, 83mm focal length, with 
coated elements. Its matched focal length f3.2 viewing 
lens is also coated for greater image brilliance. 



Accurate, dependable between-the-lens, set-and-re- 
lease shutter has speeds from 1 to 1/400 second, plus 
bulb. 

You get quick, positive focusing with the large cali- 
brated knob on the side of the camera, or with the milled 
wheels on the front of camera, using right or left hand. 
The lens panel moves on 4 rigid internal tracks — can’t 
slip or wobble. Ground-glass focusing panel with folding 
magnifier — also an optical, eye-level finder for fast- 
action shooting. 

The Ansco Reflex has a lever-type film transport that 
automatically measures off one frame of film and actu- 
ates the double-exposure prevention mechanism. An 
automatic counter dial keeps track of the 12 exposures. 
Release lever allows multiple exposures on a single 
frame when desired. Camera is made of shatterproof 
aluminum covered with genuine leather. Chrome trim- 
work. 


Your photographic dealer can tell you more about 
this unusual precision camera and the results it achieves. 
Ask him, next time. Ansco, Binghamton, New York. 
A Division of General Aniline & Film Corporation. 


SHUTTER DIAPHRAGM 

SPEEDS OPENINGS 



All controls of the Ansco Automatic Reflex camera, 
including diaphragm openings, are visible when the 
camera is held in picture-taking position. 



Flash sjmchronization is made easy by the direct drive 
shaft from cable release socket to the shutter trigger. 


Ansco 


f3.5 AUTOMATIC REFLEX CAMERA 
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"HCS,” bn original Philips design, has opened 
new avenues in the radiographic detection of 
diseases. It is the only miniature film apparatus 
available for prone and erect studies. 

Angiocardiography is a new field in which 
”HCS" is unexcelled. Utilizing the Fairchild 
Camera Speed-Up Device, miniature exposures 
on roll film may be made — at any rate from 
5 to 55 exposures per minute./ 
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ANGIOCARDIOGRAPHY 

with Fairchild Speed-Up Device 


O 

GASTRO- INTESTINAL 

for cancer and abnormal intestinal studies 


O 

CHEST RADIOGRAPHY 

for ambulant or non-ambulant tuberculosis detection 






NORTH AMERICAN PHILIPS COMPANY, INC. 


«PT. XA-1O.7S0 S. FULTON AVENUE. Mt’ VERNON, N. Y.~ * IN CANADA; PHILIPS INDUSTRIES^lTD., 1203 PHILIPS SQUARE, MONTREAL 


J*ro«T ««ESENIATIVE: PHILIPS EXPORT CORPORATION, 7J0 S. FULTON AVENUE, MT. VERNON, N. Y. 


In ansv.cring advertisements please mention The American Journal of Roentgenology and Radium Therapy 





KELEKET 


Don’t limit your visualization of details by using 
makeshifts such as tomato or coffee cans. The 
Kelckct “Type G” High Intensity Illuminator 
provides more than 20 times the normal intensity 
of conventional illuminators. 

For instance, certain high density areas (up to 4.0) 
on films of spinous processes, or ribs on dorsal 
spine films, arc sharply portrayed on this high 
intensity illuminator. Tissue outlines on over 
exposed films that never would be seen on ordinary 
illuminators are clearly revealed. 

With tomato or coffee can illuminators you see 


The 


KEUEY-KOEn 




ILLUMINATOR? 


the film only in segments, with the Keleket High 
Intensity Illuminator you visualize_the entire film, 
eliminating possible errors in diagnosis. This 
illuminator permits film to be handled less fre- 
quently and with greater ease and convenience. 
Accommodates wet or dry film; cool front prevents 
buckling or curling. 

Judge for yourself. Have a Keleket Salesman 
show you the many advantages this High-In- 
tensity Illuminator offers over makeshift de- 
vices. ^Vrite for literature giving detailed in- 
formation. 


Manufacturing Co. 


20510 WEST FOURTH ST. COVINGTON, KY. 

Ill ODs-.itrwr; advertisements please mention Tjie .Amekicak Jourxai. of Roe.ntce.vology and Radicm Tiierafv 
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With the eyes of x-ray, the radiologist sees 
deep into the body — even, ■svith the technic 
of myelography, into the spinal canal itself. 

Myelography has found -wide use in the 
diagnosis of tumors and herniation of the 
intervertebral disk. Yet, despite advances in 
technics and improved contrast media, there 
are frontiers undiscovered. 

The new General Electric Maxiscope 


brings these frontiers appreciably closer. It 
grew naturally from the close co-operation 
of General Electric engineers and the medi- 
cal profession. 

General Electric design is your ally in 
the unending struggle for man’s improved 
physical ivelfare; General Electric design 
assures you that the finest x-ray equipment 
}'ou can own bears the G-E emblem. 


In anriL’crinrj adt'crliscnxcnts 


mention The American Journae or Roektcekoloov and Radium TiiERApy 
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spinal canal 


THE NEW G-E MAXISCOPE 


The new G-E Maxiscope 500, for radio- 
graphic and fluoroscopic diagnosis, is neto. 
It was designed, by G-E engineers, to do new 
things. 

For myelography, the Maxiscope has the 
advantages of variable speed angulation 
and a 30-degree Trendelenburg position. 

For all-round use, the Maxiscope offers; 
quiet table angulation — a ntotor that 
whispers; a continuous motion Bucky dia- 
phragm to save technicians’ time, produce 
uniform results; 12-inch fluoroscopic cross 
travel; 44-inch lengthwise travel. 

On the new Maxiscope tube stand, the 
telescopic floor rails offer no obstruction, 
do not e.xlend beyond the tube except when 
required. The tube head adjusts by front 
locks easily accessible to the operator. And 
the tube stand provides a 60-inch over-the- 
table radiographic travel. 


f You may have your choice of the Scholz 
or the new G-E de luxe spot film device 
which gives one, two or four e.xposures 
on 8 X 10 film and permits nine different 
combinations, all of which can be viewed 
from one position. Photo-timing is avail- 
able. 

For full details, write General Electric 
X-Ray Corporation, Dept. J-23, 4855 Mc- 
Geoch Ave., Milwaukee 14, Wise. 


GENERAL ® ELECTRIC 



General Electric X-Ray Corporation manufactures and distributes 
x-ray apparatus for medical, dental and industrial use; electro- 
medical equipment; x-ray and electromedical supplies and accessories. 
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Culminates the experience of 23 
years devoted solely to the manu- 
facture of x-ray and radiation 
measuring instruments. 

We say sincerely 
This is a fine instrument 


The new Integron IV is attractive, compact and 
particularly designed for greater flexibility of 
operation. The meter scale is calibrated from 
0-500 roentgens and requires only one control 
knob on the panel. The floor pedestal is portable, 
easily adjusted for positioning the chamber tube, 
is streamlined and light in construction. Pro- 
vision has been made to dispense with the base 
pedestal and mount the chamber tube con- 
veniently on newer types of therapy equipment. 

The new Integron IV solves the insidious 
problem of leakage caused by dirt, lint or 
humidity. The ionization chamber tube is her- 
7netically sealed. The instrument also incorporates 
new electronic principles which elimmate all 
rotating or moving components. 

See it and you will agree it is the instrument 
you have been waiting for. . 



Consult your equipment manufacturer 


JHPUGH AVE. 




CLEVELAND 3, OHP 
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The illustration at right shows a cross-section of the double-lumen tube. 
By having the small tube, for introduction of mercury and air, buried within 
the wall of the tube, an unobstructecj lumen for suction is provided. 

The unique construction of the Honor-Smathers Intestinal Intubation Tube 
provides the following 

n Ease of intubation -extremely flexible -cannot "kink” D 
□ Extremely large capacity in suction lumen a 
n Large size holes for suction -eliminating possibility of clogging D 
Q Complete control of tube at all times □ 


See Sun^iceUr Sccfifot^ T^eaUfi 
Cat.No. 675,. Size, 16 Fr,' Complete with directions for use, $7.50 

C. R. BARD, Inc., Summit, N. 

D. tm* tfNircO SVATIt CATHCTCI I INSfIVUfNT COa». 

THERE: IS NO SATISFACTORY SUBSTITUTE FOR QUALITY 
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SuPERMix? r-Meters? Angligners? Water purifiers? 
Whatever your x-ray needs, you may be sure that 
General Electric X-Ray can supply you. And— with its 
57 strategically located offices and warehouses — G-E 
X-Ray can supply you quickly. Service is localized; 
delivery, prompt and accurate; quality, backed by the 
G-E emblem! You’ll be more than satisfied with all 
you order. Look over the selections. Take your pick. 
G-E X-Ray ivill do the rest! 


G-E BARIUM 

If you’ve ever had to throw out spoiled 
or chunky bariiun, you’ll appreciate 
G-E X-Ray barium compounds in their 
one-pound, air-tight containers. 



G-E Barium Sulfate five 1-Ib. cans $1.60 
G-E Bari-O-Meal five 1-lb cans 2.10 
(chocolate vanilla flavor) 

G-E Neo Bari-O-Meal five 1 -lb cans 2.10 
Check your G-E Catalog for quantity prices. 




G-E SUPERMIX 

Use Supermix Developer for quick 
processing and top-quality results. Its 
ability to produce a greater density on 
the film reduces exposure time, in- 
creases the life of the x-ray tube. Use 
Refresher to stabilize Developer; 
make it last 4 times longer. 


To malire 

7 gal. 

3 gals. 

5 gals. 

Developer 

$1.15 

$2.75 

$4.50 

Refresher 

1.15 

... 

5.25 

Fixer 

1.15 

2.70 

4.25 




X-RAY FILMS 


Available in any type or size in any 
of the three leading brands — Ansco, 
Du Pont, Eastman. And, because of G-E 
X-Ray’s rapid turnover, strict stock con- 
trol and strategically situated branches, 
films are fresh. See catalog for prices. 


7n ans^ccniip advertisements please mention The American Journal of Roentgenology and Radium Therapy 
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EVERPURE WATER PURIFIERS 

Filtered, sparkling water delivered 
at full faucet flow. Everpure re- 
moves all chlorine, phenolic com- 
pounds, sand, algae, rust, colloidal 
matter, amoebic cysts, suspended 
material, color, taste and odor. 

ET052A Everpure Water 

Purifier, Model 1-31 .... $30.00 

E10S3A Re-Charge Cartridge . 3.00 



G-E X-RAY SUPPLIES AND 
ACCESSORIES CATALOG 

The complete line of G-E X-Ray 
supplies is described and illus- 
trated in this invaluable 72-page 
catalog. Send for your copy now. 
It comes in handy when you order 
(by mail, wire or telephone). 

G-E X-Ray Supplies and Accessories 
Catalog mailed without charge. 



ANGLIGNER 

Have trouble getting accurate positioning in head radiog- 
raphy? Try the Angligner— the G-E stainless steel pro- 
tractor which sits upright on the x-ray table. 

E8034A Angligner and Manual $10.50 


VICTOREEN CONDENSER TYPE r-METER 


The most widely used instru- 
ment ever designed for the 
measurement of roentgen rays. 
May be used directly for dos- 
age or for plotting absorption 
or transmission curves. Unit 
consists of two parts: the elec- 
trometer with charging and 
reading mechanisms; a detach- 
able chamber tube. 

C4001A Victoreen r-Meter, 
with leatherette case and 
25r chamber tube . . $395.00 





I 


This is just a sample of the variety of x-ray supplies you 
svill find in the General Electric X-Ray Supplies Catalog. 
Send for it! It’s free and mighty handy to have around. 
Remember, jor x-ray satisfaction, buy the G-E X-Ray 
way! General Electric X-Ray Corporation, Dept. J41, 
4855 McGeoch Avenue, Mihvaukee 14, Wise. 

GENERAL @ ELECTRIC 

• Genera) Eleclric X-Ray Corporation manufac- 
tures and distributes x-ray and electromedical sup- 
plies and accessories; x-ray apparatus for medical, 
dental and industrial use; electromedical apparatus. 
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MATTERN 

^Yl/hsdinq^ WbdsMu Cb&mmuidL. 

“Mattern” the originators of push button selection on X-Ray Controls 
and the first to introduce photo timing for Spot Film Radiographs again is 
one of the first to present to the Radiologist the ultimate in Photo Timing. 

This Ultra Modern method first displayed at the American Roentgen Ray 
Society Meeting in Chicago of controlling X-Ray exposures is now obtain- 
able, not only for Miniature Film and Spot Film technique but also for 
Bucky, non Bucky Radiography and all technique involving use of a Cassette 
Changer. 



Photo timing of Radiographs on 4 & 1 Spot Film Device 


You local "Mattern” Dealer is anxious to tell you more 
about this new advancement or write us direct. 

F. MATTERN. MFG. CO. 4637-59 N. CICERO AVE. 

CHICAGO 30. ILL 


Jn ansxccring advertisements please mention The American Journal of Roentgenology and Radium Therapy 



lamosis 


WITHOUT Disturbance 



When gallbladder pathology is suspected, 
accurate roentgenologic demonstrations 
of normal, malfunctioning and calculous 
organs afford decisive information 


to physician and surgeon. 



(brand of iodoalphionic acid) 


convenient oral contrast medium for gall- 
bladder visualization, permits precise diagnosis 
by a simplified technic causing little or no 
discomfort to most patients. 


Six 0.5 Gm. tablets after a light, usually fat-free 
evening meal constitute the sole preparation 
required for Priodax* cholecystography. 
No involved dietary prescriptions or 
adjuvant premedication witli alkalies, pressor 
agents or paregoric are necessaiy. 

PACKAGING: PnioDA.x, beta-(4-hydroxy-3,5-diiodophenyl)- 
alpha-phenyl-propionic acid, is supplied in envelopes 
of six 0.5 Gm. tablets, available in boxes of 1, 5, 25 and 
100 envelopes, each bearing instructions for the 
patient. Hospital Dispensing Packages contain 
4 rolls of 250 tablets each. 

CORPORATION • BLOOMFIELD, NEW JERSEY 

IN CANADA. SCHERINC CORPORATION LIMITED, .MONTREAL 
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Every "PdJlerson" Screen 
is carefully checked for 
mechanical perfecfion. 


T he exacting requirements of the science of radi- 
ology demand the finest “tools” that science itself 
can produce. That is why the manufacture of “Patter- 
son” Intensifying and Fluoroscopic Screens is so es- 
sentially an intricate procedure. 

Rigid specifications must be met. Every step of 
every operation is under strict laboratory control. Sci- 
entific tests and inspections are made continuously. 
And even pre-tested luminescent chemicals are 
tested anew to verify their purity and uniformity. 

In addition, every “Patterson” Screen ever made re- 
ceived a final examination . . . being carefully checked 
for uniformity of speed . . . for ability to render detail 
and contrast . . . and for mechanical perfection — free- 
dom from dirt, marks, or extraneous matter which 


might confuse the diagnosis. 

Superior radiographs require, first of all, superior 
skill. But even the highest skills require the best of 
“tools.” A fine radiograph cannot be produced with 
a screen in poor condition, nor with a cassette which 
does not give perfect contact. That is why it is im- 
portant to specify “Patterson” when ordering new 
screens, or replacing screens that are damaged, worn 
or stained. Your dealer has a complete stock. 

E. I. du Pont de Nemours & Co. (Inc.) 

Patterson Screen Division 
Towanda, Pa. 



U-S FATO^f 

BETTER THINGS FOR BETTER LIVING 
. . . piROUGH CHEMISTRr 


“Patterson” Screens 

The Standard of Screen Quality' 


Lislai to “CAVALCADE OF AMERICA”— evenings— mC 
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THE ROLE OF RADIOLOGY TODAY, ITS RESPON- 
SIBILITY AND ITS IMPORT UPON OUR LIFE* 

By LAWRENCE REYNOLDS, M.D. 

Chief of the Department of Radiology, Harper Hospital 

DETROIT, MICHIGAN 


T his Society has honored me far be- 
yond my deserts. To be elected Presi- 
dent of the American Roentgen Ray So- 
ciety is an honor to be coveted, for is it not 
the oldest radiological society in this 
country, with a long array of brilliant scien- 
tific contributions and an unrelenting 
effort of well nigh fifty years, which, today, 
places it in the fore-front of accomplish- 
ment. It has not yet reached the fixed 
period; indeed, medicine never reaches 
that period of existence. 

I shall not attempt to discuss the histori- 
cal backgrounds of our Society; there are 
men in this audience who have seen it grow 
from the beginning and, therefore, as 
Aristotle says, “He who sees things grow 
from the beginning will have the finest 
view of them.” I am one of the lowly ones 
and from that point of vantage I would like 
to discuss radiology’s role today, its re- 
sponsibility, and its import upon our life. 

Medicine is a vessel which has been re- 
plenished from the treasury of enlightened 
minds, and when Rontgen poured his new 
kind of ray into this vessel little could he 
imagine the important effect on the world 


of science and the remarkable train of scien- 
tific events that have so closely followed. 
That branch of medicine known as radi- 
ology must boast that it more nearly ap- 
proaches the example of Holmes’ Cham- 
bered Nautilus for did it not begin as a 
unicellular plant, which could scarcely be 
dignified in those early days as a depart- 
ment, in some neglected room in the base- 
ment of the hospital. The early workers, by 
dint of sheer determination against all 
sorts of adversity and discouragement 
have elevated it from there to the high 
place it occupies in the hospital organiza- 
tion and in the practice of medicine. Today 
radiolog}^ stands at the crossroads of the 
corridors of the hospital forming the key- 
point from which knowledge is dissemi- 
nated in many directions to the benefit of 
the patient and to the advance of medical 
progress. We owe a great debt to those who 
blazed the trail and laid the pathway over 
which we late comers travel so easily. 

Who are these men of radiology who have 
contributed so fruitfully to its advance- 
ment? Many of them were members of this 
Society; members whose lives and work are 


* President’s Address delivered before the Forty-ninth Annual Meeting, American Roentgen Rav Speietv, Chlcaco lllinoi.s 
September 14-17, 1948. ' ’ ’ 
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now matters of history — Williams, Cald- 
well, Dodd, Carman, Crane, Hickey, Pan- 
coast, Ruggles, Baetjer, Manges, Pirie. 
Others are still with us to remind us of the 
youthfulness of our branch of medicine — 
Case, Cole, Percy Brown, Pfahler, Christie, 
Holmes, Stewart, Potter, Grier, Nichols, 
and a whole host of younger men whose 
names and works are familiar to all of us. 
These men and others like them have set 
the pattern for radiology; they are men 
steeped in the knowledge of medicine in 
general and their specialty in particular. 
Men who are wise in counsel and considered 
in their judgments; original and ingenious. 
They had to be. Were they not dealing 
with a wholly new instrument in diagnosis 
and therapy in a domain where there was 
no well ordered road map of experience to 
guide them? Men who have given and 
given freely of their knowledge and time 
that the science of radiology might ad- 
vance. Many have been teachers of rare 
ability, leaving a school of younger men as 
an example of their instruction. If one 
would consult the bibliography of radi- 
ology, here he would find their names writ 
high in the worthwhile contributions on 
the most varied subjects. These men took 
the faint flicker on the fluorescent screen in 
Rontgen’s laboratory and transmuted it 
into the fine profession which we know to- 
day. 

The whole history of radiology from its 
incipiency to the present time is one of 
steady development. Perhaps no single 
episode which has resulted from a scientific 
endeavor has so greatly influenced the 
progress of the human race as the dis- 
covery of the roentgen ray and radium and 
there is no branch of medicine which has 
not benefited by their employment. 

This places radiologists in a very privi- 
leged and enviable position. We must not 
be content merely to carry out the daily 
routine in our departments but we must 
devote some of our thought to the care of 
the patient of tomorrow. As physicians 
who have been in the vanguard of the ad- 


vancement of modern physics, we now 
must take our share of responsibility in 
furthering new research methods for future 
investigations. Are we not in daily contact 
with the pathological processes, the un- 
raveling of which gives an impetus to our 
imagination and to our endeavor? All too 
often a radiologist of splendid scientific 
ability finds himself engrossed in matters of 
administrative interest losing sight of the 
fact that the greater importance lies in the 
experimental approach toward the solution 
of some of the problems of disease which 
man is heir to. 

To maintain high standards in a radio- 
logic department, enough sufficiently 
trained associates must be available to 
share the burden of the routine. The 
radiologists themselves should be responsi- 
ble for a thorough examination of the pa- 
tient. The custom of delegating the radio- 
graphic work to technical assistants does 
not always serve the best purpose. There 
may be minimum requirements in a certain 
case calling for a set procedure, but the 
maximum requirements should be deter- 
mined on the basis of the individual clinical 
findings. It is the duty of the radiologist to 
help arrive, if possible, at the proper diag- 
nosis. To this end no effort should be 
spared. Too long has the radiologic depart- 
ment been the arena in which the economic 
battles of the hospital are fought. A much 
wiser course would be to let the accrued 
money remain in the department so that 
additional well trained men may be se- 
cured and technical equipment of the latest 
design obtained, thus insuring the best care 
of the patient. 

We also must exert wisdom in the selec- 
tion of the young men who come into the 
radiologic department for training. Each 
year medicine recruits into its ranks the 
very flower of our young manhood. These 
in turn enter our hospitals as interns and 
residents. From them we must choose the 
future radiologists. If we are to secure the 
best, it is important that we select men of 
high character, great intellectual ability, a 



VoL. 6o, No. 4 


The Role of Radiology Today 


445 


desire to work, and those who believe in the 
dignity of work; men who are willing to 
scorn delights and live laborious days — not 
men who are merely content to “toddle to a 
competancy.” In short, superior, worth- 
while men in medicine who have the vision 
to see the great future that lies ahead in 
radioing}^ and its allied sciences. The late 
Dr. Manges said shortly before his death 
that he wished he were “a young man again 
just entering radiology” — a fine tribute to 
his branch of the profession to which he had 
himself, contributed so much. 

The training of a radiologist you will 
hear discussed tomorrow evening* by one 
who is steeped in the knowledge of that 
subject. 

Cannot radiology boast that it spawned 
other exciting and important professions — 
namely, aviation chemistry, radiotherapy, 
radiochemistry, atomic radiology, struc- 
tural atomic radiation engineering; none of 
which would be if Rdntgen, the Curies and 
Sir J. J. Thomson had not accelerated by 
leaps and bounds new knowledge in the 
world of charged particles. 

History records the ebb and flow of 
civilization which led at last in the great 
days of Greece to the beginnings of science. 
“To one small people it was given to create 
the principle of progress; that people was 
the Greek. Except the blind forces of na- 
ture, nothing moves in this world which is 
not Greek in its origin,” and Cournot, 
speaking of the atomic theory, says that 
“none of the ideas that antiquity has be- 
queathed to us has had a greater or even a 
similar success.” Modern atomic theory is 
but the lengthening shadow of Leucippus 
and Democritus and our recent advances 
in the exploration of the atom is but an ex- 
tension of their well ordered theory. And it 
was Pierre Gassendi, the French Dean and 
Prebendary, who finally introduced atomic 
theory into modern physics. So the atomic 
theory looks back on a long and eventful 
history culminating in the fall of the atomic 

• The Caldwell Lecture, “Graduate Education in Radiology,” 
by B. U. Kirklin. 


bomb on Hiroshima and Nagasaki. We 
have reached the age of atomic fission 
which has given rise to a new science of 
non-static biology which, as Warren says, 
calls for revived concepts if man is to cope 
adequately with the perils of atomic war- 
fare -and to exploit radiation. 

We have entered new fields of scientific 
investigation involving to a great degree 
relativity rather than the absolute with 
which scientists were accustomed to deal 
and as a result of the application of atomic 
fission in medical research science has come 
to regard the human being as an exquisitely 
constructed physiochemical mechanism, 
and among the most significant of its dis- 
coveries are those which are revealing the 
operations of man’s bodily machine. The 
accumulated evidence from biology and the 
medical sciences shows that each of us is a 
biochemical system, elaborate beyond the 
ability of science to analyze as yet. No 
longer can the human body be considered 
as static and precise but as dynamic and 
constantly changing. So the day of human 
exploration has begun utilizing the most 
modern of physical and chemical methods. 
And we are told in flaming headlines that 
microbes are being pounded by radioactive 
atoms in an attack on the secrets of life's 
beginnings, and the work is starting with a 
microbe known as E. colt, one of the most 
common forms of bacteria, and an organ- 
ism or one very closely resembling it, which 
came into existence about five hundred 
million years ago. 

The products of atomic fission are being 
used to discover how the human body con- 
verts food into fat, flesh and energy and 
how it repairs injuries and how radioactive 
isotopes seek out specific tissues and flood 
them with rays which in some cases have 
extraordinary healing power, and the bi- 
ologists are using them in other scientific 
efforts to catch the green leaf in the very 
act of making starch, sugar and cellulose 
with the aid of the sun. By the use of the 
products of atomic fission great progress is 
being made in illuminating some of the 
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darker regions of physiology and chemistry. 

Not only is atomic energy being used to 
elucidate many unknown problems, but it 
is creating additional problems to be solved. 
For instance, the medical problems arising 
from the explosion of a nuclear fission 
bomb over a modern city will be vast to the 
point of being almost overwhelming at the 
beginning and will continue for a period of 
years. 

Radioisotopes today in their relation to 
general medicine are very much in the same 
position as radiology was fifty years ago. It 
began as a tool of the physicist and. by 
gradual expansion in its medical applica- 
tion it became a department within itself. 
Is it not logical that radiant energy should 
also fall within the specialty of radiology, 
and is not that the safest department in the 
hospital within which it should fall, as the 
hazards of atomic fission are comparable to 
those of the roentgen ray? Since the 
radiologist has learned over long experience 
the ill effects from unguarded radiation, 
might not he in that capacity be better 
able to safeguard not only the patient but 
also those working with radioisotopes? 

It might be argued, and rightly so, that 
the radiologist is not always equipped with 
a sufficient knowledge of nuclear physics to 
carry the burden and added responsibility 
of this important new form of radiant 
energy unless he is so fortunate as to have 
in association with him a well . trained 
physicist. Indeed, in a modern radiological 
department such an association is not only 
justifiable but necessary. Certainly until 
the radiologist of the future is properly 
trained in medical physics there is no alter- 
native. 

Since the government has made avail- 
able, in unlimited quantities, radioisotopes 
both for research and therapy, there is 
opened up a wide field of investigation. 
\\ith the generous grants that are being 
rnade both by the National Research Coun- 
cil and the Research Division of the 
American Cancer Society, grants which are 
made not only to the universities but to 


well equipped and staffed departments in 
some of the smaller institutions, it be- 
hooves us as a Society to see that such 
grants and aids are utilized to the greatest 
advantage. Not all of the important dis- 
coveries which have led to advances in 
medicine have been made in marble halls. 
Many of them have come from relatively 
obscure departments equipped for the most 
part with intelligence. Therefore, the Na- 
tional Research Council and the American 
Cancer Society have pursued a wise policy 
in the generous consideration of some of the 
smaller institutions. Who knows but that 
out of such generosity may come things of 
great importance! The discovery of the 
cause of cancer is not, as we are led to be- 
lieve, just around the corner, but the vast 
accumulation of knowledge of the normal 
as well as the abnormal may ultimately lead 
to the clue which will unravel the riddle. 

The headlong, almost untrammeled, ad- 
vances of science in its search for truth has 
led us into perilous situations. Man himself 
is unable to keep pace with the advances in 
the scientific world, and we have become 
a one-sided individual. What boots it if in 
our scientific endeavor we are able to un- 
ravel the biological and physical aspects of 
man if we lose the soul itself? With the un- 
bridled search for truth we are in the act of 
destroying what some call the illusions of 
life and we are suddenly faced with the 
stark realities, being reduced to a mere 
mechanism. We lose some of the finer char- 
acteristics which civilization has built up 
over the thousands of years and there is 
great need for a re-establishment of values 
in life. At the end of World War I Sir 
William Osier in his brilliant address before 
the Classical Society of Oxford on “The 
Old Humanities and the New Science” 
made a plea for the introduction of a study 
of science in the humanities in order to 
show the part that it played in the advance- 
ment of civilization. He pointed out that 
“no man is cultivated up to the standard of 
his generation who has not an appreciation 
of how the achievements of the human 
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mind have been reached; and the practical 
question is how to introduce such studies 
into the course of liberal education, how to 
give the science school the leaven of an old 
philosophy, how to leaven the old philo- 
sophical school with the thoughts of sci- 
ence.” 

The wheel has turned full cycle and now, 
at the end of World War II, the tread of the 


march of science has muffled to a faint 
whisper the Old Humanities in the cor- 
ridors of our halls of learning, and we men 
of medicine and science must participate 
in the revival of the humanities, if civiliza- 
tion as you and I know it is to continue. 

These are thoughts on things, thoughts 
though lightly touched upon. 
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TRAUMATIC BRONCHIAL RUPTURE 
WITH OCCLUSION* 

By PHILIP J. HODES, M.D., JULIAN JOHNSON, M.D., and JOSEPH P. ATKINS, M.D. 

PHILADELPHIA, PENNSYLVANIA 


"DRONCHIAL tears are not common. 

Usually due to crushing chest injuries, 
they are often fatal. When patients survive 
this injury, they may develop complete 
bronchial occlusion and pulmonary col- 
lapse. 

A patient who sustained a torn bronchus 
with subsequent pulmonary collapse was 
recently examined and treated in the Hos- 
pital of the University of Pennsylvania. 
Whereas post-traumatic bronchial occlu- 
sion was thought of, other possibilities 
seemed more probable to those of us un- 
familiar with the condition. When the 
patient was operated upon, he proved to 
have an occluded bronchus due to trauma. 

The purpose of the present communica- 
tion is to record our findings in this patient. 
In addition, the literature pertaining to this 
subject is reviewed. 

CASE REPORT 

G.M., male, aged thirty-six, was admitted to 
the Hospital of the University of Pennsylvania 
on February 20, 1946, complaining of severe 
dyspnea of two days’ duration. He had been 
perfectly well until October 5, 1945, when he 
was severely injured by a racing automobile 
that jumped the track and entered the viewing 
stands. He was hospitalized immediately and 
was unconscious for four days. 

The patient’s chest was first examined roent- 
genographically ten days after the accident, on 
October 15, 1945 (Fig. i^). The single antero- 
posterior view of the chest revealed the follow- 
ing: Moderate interstitial emphysema extended 
throughout the right lateral chest wall and into 
the neck on the same side. The right first rib 
was fractured in its paravertebral region. The 
trachea was in the midline. The heart and aorta 
seemed unaffected. The right hemidiaphragm 
was somewhat elevated, the left was normally 
placed. A pneumothorax was noted on the 
right side with approximately 35 per cent col- 


lapse of the right lung. The left lung was nor- 
mal. 

A mild cough and moderate dyspnea were 
noted at that time. 

The patient improved rapidly. His chest was 
again roentgenographed on October 27, 1945, 
at which time the following was noted (Fig. 
iR): The general appearance of the chest re- 
vealed considerable improvement. Interstitial 
emphysema and pneumothorax were no longer 
evident. The elevated right hemidiaphragm 
was still present. The lungs appeared clear. (It 
is noteworthy that this patient was in the Navy 
for two years prior to his injury and probably 
had a healthy chest at that time.) 

Slight substernal distress and mild dyspnea 
persisted after the patient left the hospital in 
October, 1945. The dyspnea reached its peak 
in December, 1945, when vertigo was also 
noted. It was not until February 18, 1946, 
however, that he suffered real respiratory em- 
barrassment, At that time, he suddenly be- 
came orthopneic and sought the help of a 
physician. 

Physical examination that evening revealed 
complete collapse of the right lung. He was im- 
mediately roentgenographed and the clinical 
impression confirmed. Roentgenograms, of the 
chest taken February 18, 1946, four months 
after his original accident, revealed complete 
collapse of the right lung with marked deviation 
of the mediastinal structures to the right side. 

On admission to the Hospital of the Univer- 
sity of Pennsylvania the physical examination 
was negative except for the findings in his chest. 
The trachea was displaced markedly toward 
the right. The left chest was hyperresonant 
whereas the right was dull, particularly at its 
base. Whistling breath sounds were heard over 
the right lung. The apex of the heart seemed 
close to the midline. 

The patient’s blood studies and urine analy- 
sis were normal. The red blood cell count was 
4,000,000, the hemoglobin 85 per cent. The 
white blood cell count varied between 4,800 and 
9,100, with 60 per cent neutrophils, 2 per cent 
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Fig. I. A, roentgenogram obtained October 15, 1945, days after injury. The right lung is partially col- 
lapsed. Note the fractured first rib and elevated right hemidiaphragm. B, roentgenogram obtained 
October Ti, 1945. The right lung has re-expanded completely. (Roentgenograms courtesy of Dr. John 
Harris.) 



Fig. a. (Same patient as Fig. 1) A, roentgenogram obtained February 22, 1946, after onset of severe dyspnea. 
The right lung is completely collapsed. B, this is a portion of the Potter-Bucky roentgenogram of the chest 
taken the same day. The deviated trachea is clearly defined. The obstructed right stem bronchus is seen 
at the arrow. 
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eosinophils, 4 per cent monocytes and 34 per 
cent lymphocytes. The blood Kolmer and 
Kline reactions were negative. The electro- 
cardiogram was normal. 

The patient’s chest was first examined roent- 
genographically in the Hospital of the Uni- 
versity of Pennsylvania on February 'll, 1946, 
when the following was recorded (Fig. i): 
“The soft tissues of the thoracic cage reveal no 



r 

i 


Fig. 3. (Same patient as in Figs, i and 2) Postero- 
anterior spot roentgenogram of the chest made 
with the patient lying in the right lateral decubi- 
tus position on March 6, 1946. The tip of the 
catheter lies in the blind pouch of the obstructed 
right bronchus. The bronchial obstruction is out- 
lined by lipiodol, some of which is in the trachea. 

abnormalities. There is an old fracture of the 
first rib on the right which is well united in ade- 
quate position. The configuration and align- 
ment of the ribs are symmetrical. The trachea 
is displaced markedly to the right side. The 
heart and aorta lie almost entirely in the right 
hemithorax. The left hemidiaphragm seems de- 
pressed, the right cannot be delineated. The 
entire right lung is completely collapsed and the 
right half of the thoracic cage dense. The right 
main stem bronchus is occluded just beyond the 
Carina, the latter is displaced toward the right 
and slightly upward. Distributed throughout 
the collapsed right lung are multiple calcified 
densities which may be the remnants of old 
calcified tuberculous foci. The left lung is 
emphysematous and clear.” 

The first bronchoscopy was performed on 


February 2,2, 1946, also, when the following 
was noted: “Bronchoscopic examination dis- 
closes the right main bronchus to be occluded 
by what appears to be a hard tumor mass. 
There is no definite fungating tissue and only a 
very superficial piece could be removed for bi- 
opsy. Careful search was made for a lumen into 
the remainder of the right side of the tracheo- 
bronchial tree, but none could be found. There 
is no evidence of suppuration. The bronchus on 
the left side is thick but not deformed. Secretion 
was submitted for bacteriologic examination.” 

On March 6, 1946, after a second bronchos- 
copy, which confirmed the original findings, a 
catheter was introduced through the larynx and 
trachea into the blind end of the right main 
stem bronchus. Then, under roentgenoscopic 
control, with the patient lying in the right 
lateral decubitus position, lipiodol was injected 
into the right side. Roentgenoscopically, the 
bronchial occlusion seemed complete. Record- 
ing spot roentgenograms were made with the 
patient lying first on his right side and then in 
every other position. These were reported as 
follows: “The films confirm the presence of a 
complete block of the main stem bronchus on 
the right side. We are impressed by the fact 
that the obstruction seems smooth in contour 
rather than irregular as one would expect in a 
lesion within the bronchus producing occlusion 
(Fig. 3). We believe that we may be dealing 
with a stenosing process around the bronchus 
which cuts it off.” 

On March 8, 1946, a third bronchoscopy was 
done and the following recorded: “Broncho- 
scopic examination reveals no change in the 
findings as previously noted. It would appear 
that about i cm. of the right upper lobe bron- 
chus remains and ends abruptly at that point. 
Further small piece of tissue was removed for 
examination. 

Smears’and. cultures taken directly from the 
occluded bronchus bronchoscopically revealed 
rare ’alpha,'pfihiie'.streptococci, viridans and non- 
non-hemolytic streptococci, and Staphylococcus 
albus. 

Histopathologic study of the biopsy sections 
taken from the base of the blind pouch were re- 
ported by Dr. Robert Horn to “consist of 
cartilage surrounded by areas of fibrous tissue 
containing mucous glands. The glands are lined 
by a single layer of cells, their nuclei being close 
to the periphery of the gland. The cartilage ap- 
pears normal. Conclusion: Bronchus.” 

The patient was operated upon March 15, 
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19465 under endotracheal anesthesia. At opera- 
tion the right lung was found completely col- 
lapsed. No tumor mass could be palpated. The 
great vessels of the right hilum were isolated 
and ligated and a pneumonectomy performed. 

After the right lung was removed, the remain- 
ing portion of the right bronchus was identified 
and sectioned. One inch proximal to the point 
at which the bronchus had been amputated “a 


region. Although the bronchi are filled with a 
clear viscid substance, no extrinsic or intrinsic 
obstructive lesion is demonstrated and the 
bronchi appear grossly normal. A few, dark, al- 
most black, soft nodules are present on the 
pleural surface measuring 1.5 cm. in greatest 
diameter. On frozen section they appear to be 
anthracotic nodules. No other local lesion can 
be demonstrated in the parenchyma. A segment 



Fig. 4. Photomicrograph of a portion of the right lung removed at operation. The 
bronchiole is partially collapsed. Many alveoli are also collapsed. Note secretion 
and cellular debris in the bronchus and alveoli. 


thin smooth red membrane lay stretched across 
the lumen of the bronchus that looked like 
normal bronchial mucosa with some element of 
scar tissue. The obstructing membrane had 
none of the characteristics of tumor. So com- 
plete was the obstruction that it was not neces- 
sary to close the bronchus itself.” 

The pathologist’s description of the resected 
right lung follows; 

“Gross Description: The specimen is a right 
lung the over-all dimensions of which are 10 by 
14 by 3.5 cm. The surface is dark reddish-blue. 
Crepitus is not demonstrated and the tissue 
does not float on water. Edematous fluid cannot 
be expressed from the tissue. A calcified nodule 
is present on the base of the upper lobe measur- 
ing 2.0 cm. in greatest diameter. Another some- 
what smaller calcified node is found in the hilar 


of main stem bronchus is submitted separately. 
The bronchus is 1.5 cm. in diameter and the 
segment is 2 cm. long. The wall is thickened and 
mucosal folds are present which appear to radi- 
ate toward one area. A rib is also submitted 
which appears normal. No sections are taken 
from the rib. 

“Microscopic: (Fig. 4) The sections of bron- 
chus reveal normal bronchial constituents. The 
mucosa is composed of well preserved dilated 
columnar epithelial cells. Smooth muscle and 
cartilage are present and appear essentially 
normal. 

“The lung itself is atelectatic with partial 
collapse of most alveoli. Many phagocytes dis- 
tended with a yellowish-brown pigment are 
present. The interstitial areas are sites of mono- 
nuclear inflammatory cell collections, while in 
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small areas, polymorphonuclear leukocytes are 
seen. 

“Many erythrocytes and much edematous 
fluid are seen within the alveoli. The dark lesion 
described grossly is a small lymphoid nodule 
with much ai\thracotic pigment seen in the 
phagocytes of the reticular elements. Mucin is 
present in many of the smaller bronchi and 
bronchioles. There is no evidence of malignancy. 

“Diagnosis: Atelectasis of right lung; cicatrix 
of right main stem bronchus (with occlusion). 
(Signed) Dr. Robert C. Horn.” 

When last examined in June, 1946, the pa- 
tient was asymptomatic. 

REVIEW OF LITERATURE 

One of the first patients reported in the Eng- 
lish literature with a torn bronchus was re- 
corded by Sheild^® in 1889.* His patient was 
caught between a van pole and a wall. Several 
ribs were broken and forced into the anterior 
mediastinum tearing the left main bronchus 
near the carina. The patient died soon there- 
after. 

In 1906 Barford^ reported a four year old boy 
who died of a torn bronchus forty-five minutes 
after being run over by a van. Autopsy revealed 
several broken ribs and a torn left stem bron- 
chus just distal to the carina. 

King,® in 1907, reporting on “Medical and 
Surgical Practice in the Hospitals and Asylums 
of the British Empire” described the events 
leading to death in a four year old child who 
also had a torn bronchus. His description was 
so graphic, it seemed well worth recalling at the 
present time. 

An hour before admission the child had been 
knocked down by a brougham, rubber tyred. Whilst 
on the way to the hospital she had coughed up blood 
several times. On admission, the child was very col- 
lapsed, the temperature being subnormal, and the 
pulse running; there was no cyanosis and the respira- 
tion rate was a8 per minute. 

The fifth to eighth ribs were found to be fractured 
on the left side, the ribs on the right side being intact. 
It was noted that the movement on the right side 
of the chest was very deficient, respiration being 
mainly carried on by the left (the injured side). As 
any attempt at moving caused haemoptysis, the 
back of the lungs could not be examined; blood was 
brought up four times on the day of admission. 

The third day after admission, the child seemed 

* ShciW referred in this brief discussion to similar bronchial 

tears reported by others previously. 


much worse. The pulse and temperature were rising 
and cyanosis was present; the physical signs remained 
the same. The right pleural cavity was considered 
to be distended with air under a positive pressure. 
With a view of relieving this, the right side of the 
chest was punctured below the angle of the scapula 
with a fine trocar and cannula, the cannula being 
connected with a rubber tube, the distal end of which 
was kept under sterilized water. When turned on 
to the left side preparatory to making the puncture, 
the child coughed up a large quantity of red blood, 
none having been ejected during the previous twen- 
ty-four hours. The result of the puncture was an 
escape of air which bubbled up through the water; 
for the first few seconds the escape was continuous 
during both expiration and inspiration, but after 
a few seconds the air escaped during expiration 
only. During inspiration, there was no negative pres- 
sure, as evidenced by the fact that water did not 
tend to be sucked up the tube. After a few minutes, 
the cannula was removed, and the puncture sealed 
with gauze and collodion. During the day the child 
rapidly became worse and died at 10 p.m., fifty-five 
hours after the accident. 

On opening the thorax the right pleural cavity 
presented the appearance of a large open space, the 
lung being completely collapsed. The pleural cavity 
contained about 1 oz. of blood. There was no lacera- 
tion of the parietal or visceral pleurae except for a 
small rent over the root of the lung. On the left 
side the pleurae were intact. 

The right lung was completely collapsed and air- 
less, all portions sinking in water. There was a com- 
plete transverse rupture of the right main bronchus 
5 in. from the bifurcation of the trachea. The pul- 
monary artery and vein were intact. The left lung 
was normal. 

The same year, 1907, Moty and Guibak^ 
published one of the earliest bilateral bronchial 
tears recorded in the literature. Their patient, a 
French cavalryman, was jolted from his horse- 
drawn cannon and run over by one of its wheels 
while on maneuvers at Verdun. His chest was 
crushed and he died in about ten minutes. 
Autopsy revealed tears in both main stem 
bronchi close to the trachea. 

In 1907, May and Bowen® also reported a pa- 
tient with a ruptured bronchus who died in 
twenty-six hours. Their patient’s head was run 
over by a wagon which caused bilateral skull 
fractures. Whereas this patient’s right stem 
bronchus was found severed just below the 
carina at autopsy, there was no evidence of 
damage to the bones of the thoracic cage, pleura 
or hilar vessels. 

Several years later, 1912, Leckie® reported 
one of the first motor car accidents to produce a 
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torn bronchus. His patient lived eight hours 
after his chest injury. 

The first complete review of the subject also 
appeared in 191a, pvrblished by Schonberg.^® He 
reviewed the patients reported by King,® Moty 
and Guibal,*^ and Leckie,® added to these 10 
others he found in the literature, and described 
3 additional new cases of his own. 

Patrick'® recorded a soldier in 1917 who died 
in seventy-tw’o hours of a torn left stem bron- 
chus. At autopsy fractured ribs, a broken 
sternum, and acute pericarditis were found in 
addition to the injured bronchus. 

Lilienthal’s book on "Thoracic Surgery,” 
published in 1925, contains a personal com- 
munication from Major W. C. Thomas,'^ 
United States Army, describing a bronchial 
tear in a soldier who was crushed beneath an 
overturned coal wagon. He died suddenly nine 
and one-half hours after being hurt. 

Probably the first patient known to have 
recovered from such an injury was reported in 
1928 by Krinitzki.'' The diagnosis was made at 
autopsy twenty-one years following the acci- 
dent. The right main stem bronchus terminated 
in a blind pouch 3 cm. from the tracheal bifur- 
cation. 

Meade and Graham'® published another fatal 
case in 1930. Their patient fell from the fender 
of a truck and was pinned between tlie vehicle 
and the road bank. He died in sixteen hours of a 
transverse rupture of the right main bronchus 
5 cm. below the carina. 

In 1936, Nicod and Urech’® described their 
findings in a cavalry officer who fell from his 
horse and was crushed. This patient recovered 
and remained well for ten years when he died 
suddenly of a hemorrhage from esophageal 
varices complicating hepatic cirrhosis. His left 
bronchus was torn and sealed near the carina at 
autopsy. 

Rienhoff," discussing in 1936 the readjust- 
ments that occur in the chest following pneu- 
monectomy, made reference to 2 patients upon 
whom he had operated and found post-trau- 
matic “pulmonary atrophy.” The first patient 
was injured at nine years of age and was 
operated upon twenty years later. The second 
was hurt at the age of three and was operated 
upon thirty-two years later. 

In 1939, Jones and Vinson'* followed a patient 
with a ruptured bronchus almost from the 
moment she tvas injured until she left the hospi- 
tal with a completely collapsed left lung four- 
teen days later. 


On admission to the hospital, physical ex- 
amination of Jones and Vinson’s patient re- 
vealed bilateral limitation of respiration, a 
tympanitic percussion note over both sides of 
the chest, and marked mediastinal shift to the 
left. Interstitial emphysema developed within 
five minutes and spread rapidly from the head 
and face to the abdomen, shoulders and arms. 
The dyspnea was intolerable. The systolic blood 
pressure dropped to 60, the pulse became 
thready and over 180 a minute, marked cyano- 
sis developed and the patient lapsed into un- 
consciousness. 

A short incision was made in the suprasternal 
notch and the dissection carried into the su- 
perior mediastinum behind the manubrium re- 
leasing large quantities of air. About 700 cc. of 
air was then withdrawn from the left hemitho- 
rax through a small needle cannula inserted be- 
tween the ribs by reversing the flow of air in a 
pneumothorax apparatus. The same procedure 
was employed on the right side with the aspira- 
tion of 7,000 cc. of air. The initial pressure in the 
left hemithorax was plus 2 cm. of water; the 
final pressure minus 4 cm. of water. On the 
right side of the initial pressure was plus 4 cm. 
of water; the final pressure minus 3 cm. of 
water. 

Following these procedures, plus artificial 
respiration, the patient began to breathe more 
easily, lost her cyanosis, and regained con- 
sciousness. The pulse rate dropped to 130, the 
systolic blood pressure rose to 105. 

Within thirty minutes, the patient again 
lapsed into unconsciousness with dyspnea and 
cyanosis. This time a silver cannula was placed 
between the ribs into the right pleural cavity 
which released several liters of air under pres- 
sure. The cannula was strapped in place and 
covered with rubber dam which allowed air to 
leave the chest without sucking air back into 
the thoracic cavity. More air was then aspirated 
from the left thorax. 

The patient’s condition gradually improved 
until the morning of the third day of her illness 
when the mediastinum suddenly shifted to the 
left with marked respiratory embarrassment. 
Complete atelectasis of the left lung seemed 
present. 

The patient left the hospital on the four- 
teenth day apparently well. Her left lung was 
completely collapsed, the right was healthy. 
She was bronchoscoped at this time and a 
longitudinal area of necrosis was found on the 
posterior wall of the left main bronchus begin- 
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Fig. 5. Taken from Dr. Louis H. Clerf’s original man- 
uscript^ with his permission reveals traumatic 
bronchial occlusion in a nine year old boy five 
years after a severe crushing injury to the right 
chest. 



Fig. 6. Taken from Dr. Louis H. Clerf’s original man- 
uscript^ with his permission reveals occluded left 
stem bronchus in a man, aged thirty-one, who 
complained of dyspnea and oppression in the left 
hemithor.ax. He had been in an automobile acci- 
dent four months previously. 


ning at the carina extending 3.6 cm. to a healing 
bronchial stricture measuring 2 mm. in di- 
ameter. 

Clerf,^ in 1940, called attention to 2 patients 
(Fig. 5 and 6) with bronchial atresia and atelec- 
tasis following chest injury, one of whom he 
saw four months after an automobile accident 
and the second five years after the accident. 
The former, a male, aged thirty-one, appeared 



Fig. 7. Illustration from Tyson and Lyle'® repro- 
duced with their permission. The blind pouch in 
this obstructed left stem bronchus is filled with 
lipiodol. This roentgenogram was obtained four 
months after an automobile accident. 

in excellent condition except for dyspnea on ex- 
ertion. His left main bronchus terminated in a 
blind pouch 4 cm. beyond the carina. At bron- 
choscopy, the mucosa appeared slightly pitted, 
but no bronchial orifice or other communication 
could be observed. The second patient, a boy 
aged nine years, had no complaints. He was ad- 
mitted for study, prior to tonsillectomy, to de- 
termine whether a general anesthetic could be 
safely administered. When last examined, 
thirteen years after his accident, he appeared 
perfectly normal. 

One of the more recent reports dealing with 
this subject was published in 1942 by Tyson 
and Lyle.^® Their patient (Fig. 7), a male, 
aged twenty-six, was admitted to the Mary 
Hitchcock Memorial Hospital four months 
after a serious automobile accident. His chief 
complaints included loss of weight, pain in the 
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chestj and dyspnea. Bronchography revealed 
complete occlusion of the left bronchus 3 cm. 
distal to the carina. Bronchoscopy revealed a 
blind pouch lined by normal bronchial mucosa. 

When first seen by Tyson and Lyle the pa- 
tient’s vital capacity was 54 per cent of normal. 
After the diagnosis was established the patient 
was allowed to go untreated for seven weeks 
at which time he still complained of pain in the 
left chest, dyspnea, and had a vital capacity of 
47 per cent. 

Pneumothorax therapy was then begun in an 
attempt to correct tlie mediastinal shift. The 
initial inspiratory pressure was 38 cm. of water. 
The patient was considerably relieved by his 
pneumotliorax which tlien had to be abandoned 
because he developed a hydrothorax. 

Approximately two months later, the patient 
was again admitted with dyspnea and chest 
pain. Roentgen examination of the chest re- 
vealed no residual air or fluid in the left hemi- 
thorax. The initial inspiratory and expiratory 
pressures were minus 58 and minus 44 cm. of 
water respectively. Therapeutic pneumothorax 
was again instituted with considerable relief. 
After several fillings the patient was much im- 
proved and the air injections were discontinued. 

When last examined, about fourteen months 
after his injury, the patient was comfortable. 
His pressure reading in the left pleural cavity 
was minus 8 cm. of water; in the healthy right 
chest, minus 6 cm. of water. 

The most recent report on this subject was 
published in October, 1947, by Kinsella and 
Johnsrud,® who added 2 more records to the 
literature. 

Their first patient was injured by the wheel 
of a farm truck; complaining of dyspnea, cough 
and expectoration, he was first seen by the 
authors twenty-eight months after his injury. 
Roentgenograms of his chest revealed complete 
occlusion of the right stem bronchus. A total 
pneumonectomy was performed which re- 
vealed not only the occluded main stem bron- 
chus but an old rupture of the right upper lobe 
bronchus which was also healed and obstructed. 

Their second patient, a boy, aged seven, was 
crushed between a truck and a brick wall. He 
was hospitalized immediately, at which time 
cyanosis, dyspnea, and marked interstitial em- 
physema were observed. He was examined 
bronchoscopically the second day, when a tear 
about 5 or 10 mm. long was identified in the 
right main bronchus near the carina. Two 
weeks later the boy w'as again examined by the 


bronchologist, who found no evidence of steno- 
sis but did remove a large clot from the af- 
fected stem bronchus. The child left the hos- 
pital apparently well. 

Twenty-four days after the original injury 
and eight days after his last bronchoscopy, the 
child was readmitted because of a severe cough 
and cyanosis. Roentgenograms of his chest re- 
vealed marked collapse of the right lung. When 
examined bronchoscopically, his right stem 
bronchus was almost completely closed. 

The boy adapted himself very well to his 
bronchial occlusion and suffered no apparent 
real physical handicap, 

DISCUSSION 

At least 32. patients with bronchial tears 
have been recorded in the literature since 
1889. Of these, 10 survived the immediate 
affects of their injury and developed bron- 
chial occlusion. Seventeen had tears in the 
left main bronchus, 13 had tears in the 
right, and in a, both bronchi were torn. 
In ever}'' instance, the bronchial defect lay 
immediately adjacent to or within a few 
centimeters of the bifurcation of the tra- 
chea. 

With but a exceptions'®-^’' the injuries 
were due to violent impacts with vehicles. 
Whereas fractured ribs were the rule, there 
were some individuals whose ribs were in- 
tact. Indeed, a few, including the patients 
recorded by May and Bowen® and Brad- 
ford,^ suffered no thoracic cage damage. 
The torn bronchus almost always lay in the 
injured half of the thoracic cage to which 
the major force of the blow was delivered at 
the time of the accident. 

Schonberg’® attributed the bronchial 
tears to two factors. He felt that most tears 
were due to compression of the bronchus 
between the elastic chest wall and the rigid 
spine. He also believed that there existed 
abnormally high air pressures within the 
bronchus at the time of the impact which 
caused it to rupture. 

Bronchial compression alone would not 
explain the rupture because there were 
many patients without severely damaged 
chest walls. The increased air pressure in 
the tracheobronchial tree seemed the more 
plausible explanation. 
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Usually, when a victim tries to protect 
himself from an onrushing blow, he “tight- 
ens up” and becomes rigid. This strain 
makes him stop breathing and hold his 
breath, inadvertently closing off his larynx 
and trachea. In this manner, the normally 
open tracheobronchial tree is converted 
into a closed air-filled system. 

When the air pressure in such a closed 
system is raised gradually by an external 
force, the increased air tension that results 
is distributed equally throughout. When 
the external force is applied suddenly, how- 
ever, the increased air pressure is greatest 
near the point of impact. When one remem- 
bers that the torn bronchus almost always 
lay in the injured half of the thoracic cage, 
it seems reasonable to attribute the tear 
to the latter mechanism. This would also 
explain the explosive onset of interstitial 
emphysema described in a few patients for 
the air causing the bronchial “blow out” 
would of necessity enter the interstitial 
tissues. 

Finally, attention is called to the fact 
that in one individual^® the torn bronchus 
was proved to be due to a fractured rib 
which pierced it. 

The most common clinical finding was 
dyspnea. It was usually severe and disa- 
bling, but a few patients were not too 
distressed. Cyanosis occurred regularly, 
particularly in the severely dyspneic. A 
superficial cough was described in some 
which was often blood tinged or attended 
by frank hemoptysis. 

About two-thirds of the victims revealed 
interstitial emphysema. Sometimes, it pro- 
gressed rapidly over the face, abdomen, and 
arms assuming grotesque proportions. Its 
sudden appearance immediately after in- 
jury^.io suggested that the air was squeezed 
out of the lung, through the “blown out” 
bronchus into the soft tissues. 

The classical signs and symptoms of 
shock were found regularly. In rare in- 
stances hemorrhage complicated the pic- 
ture. 

The physical examination varied re- 
markably depending upon the severity of 
the torn bronchus and the amount of air 


entering the thoracic cavity and inter- 
stitial tissues. Limited thoracic expansion 
(unilateral or bilateral), rapid shallow res- 
piration, mediastinal shift, positive pres- 
sure pneumothorax, subcutaneous crepita- 
tion and fractured ribs were common. 
Anoxia and shock were the immediate 
threats to life. In some patients collapse 
occurred precipitously because of which 
constant vigilance was mandatory. In a few 
patients heroic methods had to be used to 
release collections of air that caused sudden 
shifts in the mediastinum. 

The patients who died usually suc- 
cumbed within the first twenty-four hours. 
A few lasted longer, one individual dying 
at the end of fifty-five hours.® 

It is obvious that there must be some 
individuals with torn bronchi who have 
made complete recoveries from their injury. 
They would never have been recorded in 
the literature. Those who recovered from 
the immediate effects of their injuries and 
were reported in the literature all developed 
bronchial occlusion with complete pul- 
monary collapse. In some, it was recog- 
nized within days or weeks, in others 
months, and in a few it remained unrecog- 
nized for twenty to thirty years. 

The subjective symptoms in the patients 
who lived and developed post-traumatic 
bronchial occlusion varied. In rare instanc- 
es there were absolutely no complaints, 
the findings being accidental®’’^’’^^ More com- 
monly these individuals complained of 
vague substernal oppression. In some, it 
was actually painful. Dyspnea, mild or 
severe, was the rule in many. 

It was noteworthy how often therapeutic 
pneumothorax relieved the symptoms. This 
was particularly noticeable in patients with 
abnormally high negative intrathoracic 
pressures in the affected hemi thorax.^® 

Four patients had their collapsed lungs 
removed. Rienhoff” reported two, Kinsella 
and Johnsrud® one, and our patient was 
the fourth. All were much improved by 
their pneumonectomy. 

The roentgen manifestations of bronchial 
tears varied depending upon when the 
patient was first examined. The chest ex- 
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amined soon after injury, while the rupture 
was still open, usually revealed interstitial 
emphysema, pneumothorax, pulmonary 
collapse, mediastinal shifts and fractured 
ribs. The interstitial emphysema commonly 
started in the mediastinum and then spread 
along facial planes to the homolateral 
supraclavicular fossa, neck, and chest wall. 
Sometimes it started on the chest wall at 
the same time, particularly when the pleural 
cavity was pierced by fractured ribs. 

Pneumothorax was unilateral or bilateral. 
Whereas it was most common on the side 
of the bronchial tear, the rare patient pre- 
sented more air in the contralateral hemi- 
thorax. 

The position of the mediastinal struc- 
tures also varied remarkably. As a rule, 
the mediastinum shifted away from the 
side of the greatest increased intrapleural 
pressure. As the air tension changed, its 
position changed. Occasionally the shift 
occurred suddenly and caused death. When 
positive pressure collections of air were 
absorbed or released, the mediastinum 
shifted back to its more normal midline 
position. Finally, when the lung collapsed, 
the mediastinum shifted toward the af- 
fected hemithorax, 

Roentgenographically, traumatic bron- 
chial occlusion was characterized by com- 
plete collapse of the homolateral lung and 
marked changes in the alignment of the 
mediastinum. Compensatory variations in 
the bones of the thoracic cage, as well as 
alterations in diaphragmatic levels were the 
rule. In rare instances, particularly when 
the bronchial tear and occlusion occurred 
early in childhood, the compensatory em- 
physema that developed in the normal 
lung was marked enough to herniate 
through the mediastinum into the side of 
the occluded bronchus, thereby revealing 
roentgen evidence of aerated lung tissue in 
the injured half of the thoracic cage.^'* When 
this developed, the collapsed atrophic lung 
occupied but a small portion of the homo- 
lateral hemithorax. 

Bronchography always revealed com- 
plete bronchial occlusion. The lipiodol al- 
ways entered a blind pouch close to the 


carina which was smooth in outline and 
cup shaped. Filling defects lining the bron- 
chial walls were not seen in any of the 
patients recorded in the literature or in 
ours. Body section roentgenograms of the - 
affected bronchus, although less brilliant 
than the lipiodol or pantopaque studies, 
were equally characteristic and diagnostic. 
They too revealed a blind pouch and per- 
fectly smooth bronchial walls. 

Of considerable interest was the fact 
that these collapsed lungs never became 
infected. Whereas pulmonarj’- collapse is 
usually associated with pulmonary infec- 
tion, there was not one patient in the liter- 
ature in whom this was described either 
clinically or histopathologically. The fact 
that these were “complete” bronchial ob- 
structions which prevented organisms and 
infected debris from entering the collapsed 
lung must have been the cause. A patient 
reported by Krinitzki” demonstrated this 
beautifully. 

Krinitzki’s patient died as the result of 
extensive pulmonary tuberculosis. At au- 
topsy the entire right lung was riddled 
with tuberculosis, while the left lung, which 
was completely collapsed, was free of tuber- 
culosis. Dissection of the latter revealed an 
occluded main bronchus. The patient’s past 
history indicated that she had suffered a 
severe chest injury with a torn bronchus 
and bronchial occlusion seven years before 
she developed pulmonary tuberculosis. 
Thus, because her bronchus was entirely 
occluded, tubercle bacilli were denied en- 
trance into the collapsed lung which re- 
mained uninvolved. 

At autopsy, section of these atelectatic 
lungs often revealed the bronchial tree 
filled with jelly-like mucus.” This was 
found at operation and confirmed histo- 
pathologically in our patient (Fig. 4). 

No one has treated enough patients with 
torn bronchi or traumatic bronchial oc- 
clusion to write authoritatively concerning 
treatment. The basic therapeutic principles 
involved, however, seem fairly well estab- 
lished. 

When the patient has just been injured 
all efforts must be directed toward the 
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control of shock and hemorrhage. At the 
same time, one must maintain careful 
vigilance to prevent tension pneumothorax 
from developing if sudden deaths are to be 
avoided. The insertion of a catheter into 
the pleural cavity by an interrib trocar 
with constant suction of about lo cm. of 
water may prove life saving, particularly 
when rapid reaccumulations of intratho- 
racic air cannot be controlled by repeated 
simple aspirations. 

Once the acute phase of the injury has 
been survived, one is faced with the prob- 
lem of preventing bronchial occlusion. 

The histories of many patients with 
traumatic bronchial occlusion reveal that 
there usually exists a period of days or 
weeks between the date of the injury and 
the time when bronchial occlusion develops 
when the lumen of the torn bronchus must 
be open. Unless this were true, one could 
not explain the complete reexpansion of 
previously collapsed lungs observed roent- 
genographically. It seems reasonable, 
therefore, to postulate that had the bron- 
chial tears been recognized early, the oc- 
clusions might have been prevented by 
successive bronchial dilatations and bron- 
choscopic aspirations. Whereas such instru- 
mentation would not have been without 
hazard, so much would have been gained if 
successful that we plan to try it if afforded 
the opportunity in the future. Actually, if 
operated upon early, it would seem theoret- 
ically possible to close these bronchial tears 
surgically. 

The therapeutic problems are different 
after the bronchi become occluded and the 
lungs atelectatic. In such instances cough, 
substernal oppression and dyspnea com- 
monly develop due to mediastinal distor- 
tions and compensatory pulmonary em- 
physema. 

Therapeutic pneumothorax has been 
helpful occasionally in these patients. This 
has been particularly true in patients with 
abnormally high negative intrapleural pres- 
sures. At least 4 patients®’^ have undergone 
total pneumonectomy with marked im- 
provement. Whereas thoracoplasty has not 


been employed, it may prove to be the 
treatment of choice when an unqualified 
diagnosis of traumatic bronchial occlusion 
can be established. Not only would it par- 
tially correct the deviated mediastinum and 
hyperventilated residual lung, but it would 
prevent blood from passing through the 
collapsed lung to the peripheral circulation 
as unoxygenated blood, thereby relieving 
dyspnea. Kinsella and Johnsrud® suggested 
that, among other modalities, oleothorax 
or cutting of the corresponding phrenic 
nerve might be worth considering. 

CONCLUSIONS 

I.. Severe chest injuries may cause tears 
in the main stem bronchi at or close to the 
bifurcation of the trachea. 

а. When this occurs, the patient usually 
reveals shock, dyspnea, anoxia, interstitial 
emphysema, and cough. 

3. Whereas such accidents may cause 
death, patients have survived the immedi- 
ate effects of their injury to develop post- 
traumatic bronchial occlusion with pul- 
monary collapse. 

4. Routine roentgenograms of the chest 
immediately after injury may reveal frac- 
tured ribs, interstitial emphysema, pneu- 
mothorax, pulmonary compression, and 
mediastinal shift. 

5. Later, when bronchial occlusion is 
complete, the classical roentgen manifesta- 
tions of pulmonary collapse develop. 

б. Bronchograms reveal a cup-shaped 
blind pouch at the site of the occlusion. 

7. Substernal distress and dyspnea occur 
commonly in patients with post-traumatic 
bronchial occlusion. 

We wish to thank Dr. Gabriel Tucker for allow- 
ing us to study and report this patient. We are also 
indebted to Dr. John Harris whose original roent- 
genograms were made available to us. Appreciation 
is also due Dr. Robert C. Horn whose pathological 
interpretations helped complete this report. Dr. 
Louis H. Clerf and Drs. M. D. Tyson and J. S. 
Lyle allowed us to use illustrations from their orig- 
inal manuscripts on this subject. We are indebted 
to them for this privilege. 

Philip J. Hodes, M.D. 

255 South 17th St. 

Philadelphia 3, Pa. 
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PULMONARY EMBOLISM WITHOUT INFARCTION* 

By ROBERT SHAPIRO, M.D., and LEO G. RIGLER, M.D. 

MINNEAPOLIS, MINNESOTA 


AS a result of numerous well correlated 
clinico-pathological studies, pulmo- 
nary embolism is now known to be a common 
complication of many diseases and opera- 
tions. Thus, Hampton and Castleman^ re- 
ported pulmonary embolism or infarction 
in 9 per cent of 3,500 autopsies, while 
Moller® found pulmonary emboli in a8 
per cent of 176 routine postmortem ex- 
aminations. Carlotti and his associates^ re- 
port an even greater incidence of pul- 
monary embolism in medical than in surgi- 
cal patients, the average yearly percentage 
being 0.6 per cent. The increasing fre- 
quency of diagnosis is probably due to bet- 
ter diagnostic criteria and greater atten- 
tion to this particular condition. Although 
emboli involving the larger pulmonary ar- 
teries usually produce characteristic symp- 
toms and signs (chest pain, hemoptysis, 
cough, dyspnea, friction rub) emboli lodg- 
ing in smaller pulmonary arteries may have 
few or no symptoms. It is not at all unusual 
to find emboli of the latter type at necropsy 
when they are entirely unsuspected clin- 
ically. 

Pulmonary embolism, however, does not 
always result in the formation of a hemor- 
rhagic infarct. Adequate clinical and ex- 
perimental data support the thesis that 
embolism to a lung in an individual with a 
normal circulation does not ordinarily 
produce infarction. On the other hand, in- 
farction is rather frequent in cardiac de- 
compensation and particularly in severe 
mitral valvular disease. This apparent 
paradox is explained by the dual circulation 
to the lungs through the bronchial and pul- 
monary vessels. The former are concerned 
with the nutrition of the lungs while the 
latter are actively engaged in the respira- 
tory exchange of gases. Guillot,^ Miller,® 
and others, have clearly demonstrated com- 
munications between the bronchial artery 


and pulmonary veins. There are also 
abundant anastomoses between the bron- 
chial and pulmonary capillaries. These 
collateral channels are so extensive that 
complete occlusion of one or even both pul- 
monary arteries may not result in infarction. 
It is significant that Carlotti and his as- 
sociates,^ in reporting on their large series 
of cases of pulmonary embolism, are care- 
ful to distinguish sharply between pul- 
monary embolism and pulmonary infarc- 
tion, indicating their recognition that the 
two are not necessarily synonymous. In 
considering the roentgenologic findings in 
their cases, however, they deal entirely 
with pulmonary infarction and give no 
impression that there are any roent- 
genologic findings in pulmonary embolism 
without infarction. They do indicate that a 
small percentage of their cases of pul- 
monary embolism exhibited apparently 
normal lung fields in the roentgenogram. 

That embolism or thrombosis of the 
major pulmonary arteries do not usually 
result in infarction is well known. In many 
cases death ensues so rapidly after em- 
bolism of the artery supplying a whole 
lung that there is no time for infarction to 
occur. There are other cases, however, in 
which occlusion of a major pulmonary 
artery has occurred with survival of the 
patient and with no evidences of infarction. 
Such a situation is illustrated by the fol- 
lowing case recently observed: 

A man, aged thirty-seven, with an Eisen- 
menger’s complex was examined. Roentgeno- 
scopic and roentgen kymographic studies dem- 
onstrated a marked enlargement of the major 
pulmonary arteries with a complete absence of 
pulsation in the right pulmonary artery. The 
shadow of the vessel was enlarged and much 
more sharply defined than normal. The radi- 
ability of the right lung field may well have been 
slightly increased above the normal although 


• From the Department of Radiology and Physical Therapy, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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this was so minor as to be difficult to establish 
(Fig. i). At autopsy, in addition to the con- 
genital defects in the heart (Eisenmenger’s 
complex), there was found a complete occlusion 
of the right pulmonary artery by an old organ- 
ized thrombus. Marked atherosclerotic changes 
of all the pulmonary arteries were present. 
Nevertheless there was no evidence of infarction 
whatever in the lungs, the appearance corre- 
sponding well to the roentgenographic findings 
shown in Figure i. 

A somewhat similar case with almost 
complete thrombosis of both main pul- 
monary arteries, without infarction, is re- 
ported in the literature.^ 

Following prolonged roentgenologic 
studies, with postmortem controls. Wester- 
mark'-® concluded that hemorrhagic in- 
farction does not occur unless there is an 
occlusion of both the bronchial and pulmo- 
nary arteries. If only the pulmonary artery 
is obstructed, infarction does not follow 
and the involved pulmonary segment re- 
mains viable even though it may be unable 
to carry on any exchange of gases. In the 
case of septic emboli, spread of the infection 
to the contiguous pulmonary vein and 
bronchial artery readily takes place and 
hemorrhagic infarction results. He found 
that only 2.0 per cent of the cases in which 
pulmonary embolism was established at 
autopsy showed evidences of infarction. 

In spite of these investigations most 
roentgenologists still associate pulmonary 
embolism with an area of increased density 
in the roentgenogram. In 1938 Wester- 
mark^ described the roentgen appearance of 
pulmonary embolism without infarction. 
In a review of the literature at that time he 
was able to find only one previous similar 
report by von Dehn. Because the impor- 
tance of these observations has not been 
generally appreciated, as illustrated by the 
recent review of Carlotti and his as- 
sociates^ noted above, we wish to direct 
attention to Westermark’s observations 
and to emphasize the frequency of pul- 
monary embolism without infarction. To do 
so, we are reviewing the roentgen signs and 
presenting 3 illustrative cases observed 



Fig. I. Posteroanterior roentgenogram showing 
markedly enlarged, thrombosed right pulmonary 
artery in a patient with an Eisenmenger’s complex. 
Note the normal appearance of the lung fields, 
the right being possibly' slightly more radiable than 
the left. The absence of any evidence of infarction 
in a case with complete occlusion of the right 
pulmonary artery of long standing is illustrated 
here. 

during the past year and confirmed at 
autopsy. 

ROENTGEN FINDINGS 

In pulmonary embolism without infarc- 
tion the characteristic finding is ischemia of 
the involved pulmonary segment. This is 
represented by a segmental area of in- 
creased radiability on the chest roentgeno- 
gram. Central to the site of the embolism 
the vascular pattern is well outlined, while 
in the area itself the vascular pattern stops 
rather abruptly. In addition, there is often 
increased density and sharper demarcation 
of the involved vessel. The local area with 
diminished or absent vascularization cor- 
responds to the pulmonary' segment sup- 
plied by the embolic artery. As Hampton 
and Castleman"* so ably demonstrated, the 
shape of an infarct is determined princi- 
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pally by the configuration of the involved 
pulmonary segment. This is likewise true 
of the area of ischemia due to embolism 
without infarction. Thus, in the case of an 
embolus to a pulmonary artery supplying a 
pulmonary segment, lobe or a whole lung, 
the segment, lobe or entire lung is anemic, 
as the case may be. The increased radiabil- 
ity is particularly striking when it occurs 
alongside an area of hemorrhagic infarc- 
tion, since both processes may be found 
in the same lung or opposite lungs. These 
findings are in striking contradistinction 
to the usual area of increased density on 
the roentgenogram in cases of pulmonary 
embolus with infarction. The embolus 
without infarction may undergo organiza- 
tion and recanalization or it may be ab- 
sorbed, thus leading to the reestablishment 
of the circulation in the affected pulmonary 
artery. If either of these two processes takes 
place, the area of increased radiability is 
replaced by a zone of normal density and 
vascularization. On the other hand, retro- 
grade thrombosis may occur producing in- 
volvement of a larger area of pulmonary 
tissue. 

The area of increased radiability due to 
pulmonary embolism without infarction 
must be differentiated from partial broncho- 
stenosis with obstructive emphysema and 
also from localized areas of non-obstructive 
emphysema. In obstructive emphysema, 
the changes during expiration with the 
shift of the mediastinum toward the normal 
side and the depression of the involved 
diaphragm serve to differentiate these two- 
conditions. Localized areas of non-obstruc- 
tive emphysema may be somewhat more 
difficult to distinguish. However, the abrupt 
termination of the vascular pattern at the 
site of the embolus is usually sufficient to 
make the diagnosis. 

CASE REPORTS 

Case i. A.K., a housewife, aged fifty-seven, 
was admitted to the University Hospital on, 
April 26, 1947, complaining of abdominal dis- 
discomfort of approximately ten years’ dura- 
tion. A cholecystectomy had been performed in 


1938. In January, 1946, she became jaundiced 
and experienced several attacks of severe upper 
abdominal pain associated with nausea, vomit- 
ing and clay-colored stools. Four weeks prior 
to admission she was operated upon at an- 
other hospital at which time a T-tube was placed 
in the common duct without relieving the jaun- 
dice. On admission, the physical and laboratory 
findings were consistent witli a diagnosis of 
obstructive jaundice. 

On April 26, 1947, a chest roentgenogram 
showed normal lung fields with considerable 
elevation of the right diaphragm (Fig. 2). At 
4:00 p.M. on April 19, 1944, the patient suddenly 



Fig. 2. Case i. Posteroanterior roentgenogram of 
the chest made on admission. The lung fields ap- 
pear normal. The right diaphragm was slightly 
elevated. 

became markedly dyspneic At 9:00 p.m. she 
experienced severe pain in the right chest. 
Physical examination revealed a temperature 
of io2°F., pulse rate of 125 per minute, and 
some moist rales at both bases. A medical con- 
sultant at this time suggested the diagnosis of 
congestive heart failure and recommended digi- 
talization. The roentgenogram of the chest 
was repeated and showed marked elevation of 
the right diaphragm with a sharply defined area 
of increased radiability and ischemia in the right 
lower lobe (Fig. 3). A diagnosis of embolism 
without infarction was ventured by the roent- 
genologist. 

On April 30, 1947, tenderness along both calf 
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veins and the left femoral vein was noted. The 
patient also had a mild episode of hemoptysis. 
Two electrocardiograms were negative. Penicil- 
lin and heparin were instituted and the patient 
was digitalized. On May 3, 1947, she began to 
bleed from the mouth and nose and the heparin 
dosage was reduced. She then seemed to im- 
prove slightly, even though the jaundice in- 
creased in severity. From May 17, 1947 on, her 
condition steadily deteriorated and she died on 
May 21, 1947. 

The important findings at necropsy were con- 
fined to the pancreas, biliary tract, heart and 
lungs. A small calcified cyst was present in the 



Fig. 3. Case i. Anteroposterior roentgenogram 
made six and a half hours after the onset of 
symptoms of pulmonary embolism. A segmental 
area of increased radiability in the right lower lobe 
is shown. Note the relative absence of vascular 
pattern and the sharp termination of the pul- 
monary artery shadow. The changes are readily 
recognized in contrast with the findings seen in the 
film made before the onset of the embolus (Fig. 2). 

body of the pancreas. The right and left hepatic 
ducts, as well as the distal end of the common 
duct, were obstructed by scar tissue. The mitral 
valve was thickened and had a few soft vegeta- 
tions along its free border. The left pleural 
cavity was obliterated by adhesions, while the 
right contained 200 cc. of blood. An embolus 
was found in the pulmonary artery supplying 
the right lower lobe but no infarction was 
present (Fig. 4). Pulmonary edema of the left 



Fig. 4. Case i. Postmortem photograph of the right 
lung. The arrows point to the pulmonary artery 
of the right lower lobe which contained the 
embolus. 

lung and the right upper and middle lobes was 
also noted. 

Case 11. E.T., a white female aged seventy- 
one, was admitted to the University Hospital on 
December 2, 1946, with complaints of abdomi- 
nal pain and vomiting of six weeks’ duration. 
Prior to this time there had been episodes of 
nervousness, exertional dyspnea, headache and 
dizziness. There was a long history of right up- 
per quadrant pain, nausea and vomiting. On 
admission, a vague, slightly tender midline epi- 
gastric mass was palpable. 

On December 3, 1946, a gastrointestinal se- 
ries revealed a considerable degree of pyloric 
obstruction. A barium enema on December 16, 
1946, demonstrated abnormal separation be- 
tween the greater curvature of the stomach and 
the transverse colon with a pronounced inden- 
tation of the superior surface of the transverse 
colon near the splenic flexure. The clinical im- 
pression was carcinoma of the head of the pan- 
creas with secondary infiltration of the stom- 
ach and colon. 

An exploratorj' laparotomy w'as performed on 
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Fig. 5. Case ii. Anteroposterior view of the chest 
made on the day of operation demonstrating 
some congestion of the left lung field and a rela- 
tively normal right lung. The right diaphragm is 
slightly elevated. The air under the right dia- 
phragm was due to the abdominal surgery. 

December 19, 1946, and a carcinoma of the 
gallbladder was found with peritoneal carcino- 
matosis. A gastroenterostomy and catheter 
choledochostomy for drainage of the common 
duct were done. Postoperatively the patient’s 
temperature rose to 103.6° F., with a pulse rate 
of 1 10/120 and respirations of 36. A chest 
roentgenogram at this time showed only some 
elevation of the right diaphragm with residual 
air under the diaphragm from the previous 
surgery (Fig. 5). On December 20, 1946, the 
patient complained of a slight cough and 
abdominal pain. The chest roentgenogram 
(Fig. 6) was repeated on December 21^ 1946, 
demonstrating marked elevation of the right 
diaphragm. The heart was slightly displaced 
to the left and patchy areas of consolidation 
were present in the left lung. In the right lung 
there was abinipt termination of the vascular 
shadows to the lower lobe with increased radi- 
ability in this area. The possibility of an em- 
bolus without infarction was then suggested. 

The patient received parenteral fluids, digi- 
toxin, aminophyllin and mercupurin, but in 
spite of this therapy a persistent oliguria de- 
veloped and she died on December 25, 1946. 
At necropsy, a large bile stained abscess was 


present under the right diaphragm. There was 
obvious leakage around the catheter in the 
common duct with small collections of bile in 
the right quadrant and the right lateral gutter. 
The gallbladder was the seat of a carcinoma. It 
contained four stones and was bound down by 
many adhesions. The common duct was sur- 
rounded but not obstructed by the carcinoma- 
tous process which extended around the proxi- 
mal duodenum. Although the liver appeared to 
be grossly normal, microscopic study showed 
some metastases. There was also diffuse perito- 
neal carcinomatosis. 

The heart was slightly enlarged. There was 
some left ventricular hypertrophy, calcifica- 
tion of the aortic leaflets and atherosclerosis of 
the aorta. 

The right pleural cavity contained 150 cc. of 
cloudy sanguineous fluid while the left pleural 
cavity was partially obliterated by adhesions. 
There was atelectasis of much of the right 
middle lobe and right lower lobe with petechial 
hemorrhages on the surface of these lobes. Near 
the hilum of the right lung at the bifurcation 
of the pulmonary arterial branches to the 



Fig. 6. Case ii. Anteroposterior view of the chest 
made thirty-six hours later, after the development 
of pulmonary symptoms. Note the marked eleva- 
tion of the right diaphragm. There is considerable 
radiolucency and ischemia of the right lower 
lobe. Note also the densities in the left lower Jobe 
which were due to congestion and bronchopneu- 
monia. A pulmonary embolus without infarction 
on the right side was found at autopsy. 


VoL. 6o, No. 4 


Pulmonary Embolism without Infarction 


465 


middle and lower lobes, there was a rider em- 
bolus without infarction. The left lung was 
somewhat congested and the bronchi exuded a 
cloudy, somewhat purulent fluid on compres- 
sion. 

Case in. The third patient seen, after oper- 
ation, had a few symptoms to suggest pulmo- 
nary embolism. On roentgen examination there 
were evidences of increased radiability in the 
right lower lobe especially as compared to the 
remaining lung fields. On the left side there were 
two small areas of increased density in the 
lower lobe. The diagnosis of pulmonary em- 
bolism without infarction on the right side and 
possible pulmonary emboli with infarction on 
the left was made antemortem. These findings 
were confirmed at autopsy, an embolus to the 
pulmonary artery supplying the right lower 
lobe being present without any lung infarction. 
There were two emboli in the left lower lobe 
with hemorrhagic infarcts in the appropriate 
segments. Owing to the fact that the films were 
made at the bedside under unfavorable con- 
ditions they are not suitable for reproduction. 

DISCUSSION 

In all 3 cases there were symptoms sug- 
gestive of embolism but the physical signs 
were not evident. While the roentgen find- 
ings are not unusually striking the changes 
in the appearance of the lung from that 
found on roentgenograms made before the 
onset of the acute process were sufficient 
to give credence to the observation of in- 
creased radiability and abrupt termination 
of the vascular pattern. The findings noted 
above were fully confirmed at autopsy. 
Other cases of similar character have been 
observed but are not reported since the 
patients survived and autopsy confirmation 
could, therefore, not be obtained. 


SUMMARY 

I. Pulmonary embolism may occur with- 
out infarction owing to the double circula- 
tion of the lungs. 

1. In pulmonary embolism without in- 
farction the characteristic roentgen findings 
are increased radiability and ischemia of 
the involved pulmonary segment. Abrupt 
termination of the embolic pulmonai*}^ 
artery is also frequently demonstrable. This 
contrasts strikingly with the usual area of 
increased density on the roentgenogram 
found in cases of embolism with infarction. 

3. The differential diagnosis of embolism 
without infarction is discussed. 

4. Three cases of pulmonary embolism 
without infarction, confirmed at autopsy, 
are presented. 

University Hospital 
Minneapolis 14, Minn. 
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BENIGN PEDUNCULATED TUMORS 
OF THE ESOPHAGUS 

By RAYMOND C. BEELER, M.D., JAMES N. COLLINS, M.D., and MARVIN F. HALL, M.D* 

INDIANAPOLIS, INDIANA 


P EDUNCULATED tumors of the esoph- 
agus are of special roentgenological in- 
terest because they present definite shadows 
that may be overlooked or misinterpreted 
when the patient’s history and physical ex- 
amination do not suggest this type of 
lesion. 

Fahr'* reported a case which had both 
roentgenologic and esophagoscopic exami- 
nations yet the true diagnosis was not 
made until autopsy was done. Postmortem 
examinations have first revealed the tumor 
in many of the reported cases and in most 
instances of discovery at autopsy there was 
no history of symptoms referable to the 
esophagus. Davison’s^ case had no symp- 
toms and he discovered the large peduncu- 
lated tumor when it extruded from the 
mouth with vomiting during a temporary 
gastrointestinal upset. Thus pedunculated 
tumors of the esophagus may be encoun- 
tered in a routine examination of the gas- 
trointestinal tract. Some of the mistaken 
diagnoses made from roentgenological ex- 
aminations were substernal thyroid, cardio- 
spasm with dilated esophagus, and extra- 
esophageal mediastinal tumor. 

Long before the discovery and diag- 
nostic use of the roentgen ray several text- 
books of pathology stated that polypi of 
the esophagus may occur with long pedicles. 
Probably the first detailed case report of 
benign pedunculated esophageal tumor was 
made by Monro® in 1763. He gave a com- 
plete account of the history, physical find- 
ings, and treatment. Since 1763 several 
similar cases have been reported. 

Vinson^® reported the first case in the 
American literature. Recently Samson and 
Zelman^® reviewed the literature to find 25 
cases besides their own of pedunculated 
esophageal tumors having a length of 7 cm. 
or more. Tamiya and Nosaki^® in 1926 

* Now in practice in Joplin, Missouri. 


claimed to be the first to make a correct 
diagnosis from the roentgenological find- 
ings. Patterson^® credits Sommer” with 
being first to make the diagnosis by means 
of roentgen studies. 

In the case to be reported an esophageal 
tumor was considered prior to roentgeno- 
logical examination because the patient 
gave a history of having regurgitated a 
fleshy mass, then swallowing it when he 
found it to be firmly attached somewhere 
in his throat. 

Three of the cases reported by Moersch 
and Harrington® had regurgitated their 
pedunculated tumors and in each case the 
patient had attempted to bite it off. In 
each of the 3 cases surgical removal was 
successful. 

A more recent study of benign esophag- 
eal tumors of all types by Adams and 
HooveP obtained reports on 147 cases. 
They added 3 case reports in i of which the 
patient could regurgitate the tumor. 

We report our case as follows: 

CASE REPORT 

S.R., male, aged seventy, complained of 
nocturnal attacks of choking and suffocation. 
He also had a constant feeling of fullness in the 
neck and upper mediastinum. Symptoms were 
first noted twelve years ago and had gradually 
increased. Two years ago distress became so se- 
vere that he would be wakened frequently by 
choking and suffocation. Six months ago he 
raised a smooth tumor mass from the throat 
during a severe attack of choking. The mass 
protruded beyond the mouth and when it was 
in this position did not afford obstruction to 
breathing (Fig. i). An unsuccessful attempt 
was made to bite off the tumor. Within a few 
seconds the mass was swallowed without diffi- 
culty. A few weeks later a similar episode oc- 
curred and the patient noted, by use of a mirror, 
that the tumor was a two-pronged, fleshy mass. 
He found that sleeping at about 40 degrees 
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elevation of the head and shoulders would 
prevent the choking and suffocation. There 
was no remarkable swallowing difficulty at 
any time. 

Physical Es:amination . General physical ex- 
amination failed to reveal anatomical abnor- 
mality or evidence of disease. The patient was 
well nourished and appeared to be in good 
health. Examination of the nose and throat by 
direct and indirect methods was negative. Dur- 
ing the examination of the throat the patient’s 
gag reflex was activated and caused regurgita- 
tion of the tumor so that part of it could be 
examined. 

Roentgen Examination. On March ii, 1942, 
the patient was referred by Dr. Wm. F. Molt 
for roentgen examination. The esophagus was 
examined, using barium mixture, and a large 
filling defect was found extending from the 
level of the seventh cervical vertebra down to 
the sixth dorsal vertebra (Fig. 2). The outline 
of the tumor shadow was smooth and there 
was no obstruction to the passage of barium. 
Irregularities at the upper limit of the shadow 
appeared to be due to the attachment of the 
pedicle though the exact anatomical location of 
attachment was not clear. The trachea was 
displaced anteriorly about f inch from the level 
of the manubrium down to the carina and there 
was no evidence of lung, heart, or aortic disease. 

Impression. Benign pedunculated esophageal 
tumor. 

Operation. The tumor was removed by Dr. 



Fig. I. Showing the tumor as it protruded from the 
mouth without affording obstruction to breathing. 



Fig. 2. A-, site of pedicle attachment found at time 
of removal. B, level of attachment indicated from 
the preoperative roentgen study. C, translucent 
areas caused by the filling defect. 

Wm. F. Molt on March 16, 1942. He gives the 
following description of the procedure: "Under 
general anesthesia a suspension apparatus with 
a specially constructed long spatula was used 
to expose the mouth of the esophagus. With the 
suspension apparatus adjusted and using head- 
projected illumination both hands of the opera- 
tor were free. The cricoid cartilage was lifted 
with the rubber covered distal end of the spat- 
ula to expose the mouth of the esophagus. This 
method revealed the base of the mass which 
was just inside the esophageal orifice. By direct 
vision a special clamp was applied at the tumor 
attachment and the pedicle was ligated with 
No. 10 silk ligature. The pedicle was then sev- 
ered above the clamp. The tumor measured 
I inch in diameter and 8^ inches in length.” 

The patient made an uneventful recovery 
and left the hospital on the fourth day. There 
was no hemorrhage and all of his symptoms 
were relieved. 

AWe: The attachment of the pedicle was 
higher than anticipated from the roentgeno- 
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logical study. The slender pedicle extended from 
the level of the fourth cervical vertebra to the 
seventh which was the upper level of the ob- 
served filling defect. 

Gross and Histopathological Examinations. 
The gross specimen consists of an elongated 
bifurcate tumor mass having an over-all length 
of 12.5 cm. The diameter of the main body is 
4.5 cm. and the diameter of the bifurcations 
is approximately 2 cm. The mucous membrane 
surface is smooth except for small granulations 
on one of the secondary projections. The entire 
tumor is soft and elastic. 

Section for microscopic study taken through 
various levels of the tumor mass removed 
from the esophagus show a fibrolipomatous 
structure which is covered by a dwarfed atrophic 
layer of squamous epithelium. Papillary pegs 
of squamous epithelium are absent and the 
basement membrane sharply delineated. The un- 
derlying tissue is composed of strands of dense 
fibrous connective tissue in various degrees of 
hyalin degeneration, permeating the structure 
in wild and irregular disorder. The stroma also 
shows patchy accumulations of fatty tissue 
surrounding or infiltrating the fibrous tissue. 
An occasional zone of myxomatous tissue can 
be identified. In all this arcuate pattern there 
is a massive edema. Small round cell infiltra- 
tion is diffusely disseminated throughout the 
central core of connective tissue, and is present 
in a zone-like margin just beneath the squamous 
cell lining. In a few areas the epithelium becomes 
keratinized and piles itself into tiny microscopic 
projections which are all quite regular in cellu- 
lar content without neoplastic deviation. 

Impression. Polypus of the esophagus with 
low grade inflammatory process, benign. 

0 ut-Patie 7 it Progress. Four years after re- 
moval of the tumor the patient was free of 
symptoms and in excellent general health. 

GENERAL DISCUSSION 

Pedunculated tumors arising at the up- 
per end of the esophagus are nearly always 
single, whereas multiple pedunculated tu- 
mors may be found in the middle and distal 
thirds. 

It is remarkable that a majority of the 
single pedunculated tumors arise in the 
region where esophageal diverticula com- 
monly have their origin. The esophagus at 
this level is narrowed and the mucosa is 


redundant due to the high degree of mobil- 
ity necessary for swallowing. 

Once a benign tumor forms in the 
esophageal wall in this region or a fold of 
redundant mucosa sags sufficiently, the 
peristaltic action with traction of the pass- 
ing food tends to gradually drag it down- 
ward. 

The peristaltic traction may also produce 
the bifid structure at the distal end. Gar- 
retson and Hardie® believe peristaltic action 
caused the bifid distal end of the tumor 
found in their case. 

Symptoms. The tumor may reach a very 
large size without causing esophageal ob- 
struction. Pape and Spitznagel” reported a 
case of very large tumor without history 
of difficulty in swallowing. The chief com- 
plaint was dyspnea and substernal thyroid 
was thought to be present. 

As the tumor elongates and approaches 
the cardia, obstruction develops. 

Pain is not present unless there is ulcera- 
tion of the tumor or the adjacent esophag- 
eal wall. 

Fahr reported a case which was examined 
roentgenologically and findings compared 
with those at postmortem. The roentgeno- 
logical findings in his case were esophageal 
dilatation and cardiospasm. Esophagoscopy 
did not visualize the tumor which was 
thought to be extrinsic to the esophagus. 
The patient died of starvation and Fahr 
stated that the patient could probably 
have been saved had the diagnosis been 
made. 

Cardiospasm is not uncommonly as- 
sociated with the very long tumors. 
Haenisch^ reported a case which showed 
mediastinal widening, esophageal filling 
defect and cardiospasm. The diagnosis was 
cardiospasm. 

Tracheal compression is present in most 
cases having large tumors. Dyspnea may 
be present without dysphagia. Pape and 
Spitznagel’s case, previously referred to, had 
a very large globular tumor which was diag- 
nosed as substernal thyroid and operated 
on. The tumor was not found and the 
patient died several weeks postoperatively. 
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Diagfwsis. When mediastinal widening 
is seen in the chest roentgenogram and 
symptoms referable to the esophagus have 
been present over a long period of time, 
benign tumor should be considered. Since 
the smaller tumors may be silent, routine 
gastrointestinal examinations revealing 
slight abnormality in the passage of barium 
through the esophagus, such as splitting of 
the stream or uneven distribution, should 
lead to a detailed examination. 

Due to the usual irregularity at the distal 
portion of the tumors and associated un- 
even pressure on the various areas of the 
tumor by the esophageal wall, the shadow 
produced by the mass will be remarkably 
uneven as outlined against the esophageal 
wall. The mottled appearance is parti)'' due 
to pressure afforded by extra-esophageal 
mediastinal structures causing the barium 
stream to be thin, whereas it will be heavy 
over areas not adjacent to firm structures. 

The area of attachment may be identified 
by remarkable irregularity in the esophag- 
eal wall just above the pedicle shadow. 
Esophageal peristalsis and elasticity are 
maintained around the filling defect. 

Double contrast examination as de- 
scribed by Palugyay^" may be helpful in 
establishing a diagnosis with difficult cases. 
This is simply done by liaving the patient 
take barium then swallow air. 

Feldman® reported an adenocarcinoma- 
tous pedunculated polyp and states that 
the diagnosis of malignant degeneration in 
a polyp cannot be made. 

DIFFERENTIAL DIAGNOSIS 

The following conditions are to be con- 
sidered; carcinoma, extra-esophageal tu- 
mors, mediastinal tumor, cardiospasm, 
aneurysm, varices, and substernal thyroid. 

Carcinoma of the esophagus may in rare 
cases form protruding lesions similar to the 
granular mushrooming skin lesions. This 
type of malignancy may be differentiated 
by its shorter length, greater diameter, 
and rough surface. , 

Extra-esophageal tumors can be differ- 
entiated bi" demonstrating displacement of 


die esophagus or ruling out intrinsic growtii 
when the mediastinum anterior to the 
esophagus holds the tumor. 

Simple cardiospasm can be ruled out as 
a cause for slight esophageal dilatation by 
demonstrating the free passage of barium 
and the presence of a filling defect. When 
there is secondary cardiospasm caused by 
the tumor the demonstration of the filling 
defect is the only reliable means of roent- 
genological differentiation. 

Tracheal stenosis should not afford diffi- 
culty in the differential diagnosis even in 
the cases giving a history of dysphagia. 

Small polypi in the distal two-thirds of 
the esophagus may be mistaken for varices 
which, in general, produce smaller shadows. 
Either condition may cause severe hemor- 
rhage, as in the case reported by Dickes, 
Knudsen and Franco.^ 

Histopathologically the tumors ma)^ be 
myoma, fibromyoma, pol)'^p, or lipoma. 
Vinson, Moore and Bowing’’ reported a 
pedunculated hemangioma. 

SUMMARY AND CONCLUSIONS 

Pedunculated tumor of the esophagus is 
rare and may be encountered unexpectedly 
on routine examination since, in some cases, 
s)''mptoms are mild or not elicited. 

Tumors of this type arise in the upper- 
most portion of the esophagus due to re- 
dundancy and elasticity of the esophageal 
mucous membrane in this region which is 
greater there than in any other part. 

Grossly these tumors are smooth, about 
one inch in diameter, variable in length 
and may have multiple projections distally. 

Microscopicall}'' most pedunculated tu- 
mors arising from the hypopharynx are 
fibrolipomas. 

A correct diagnosis is important because 
the tumors are amenable to surgical treat- 
ment in most cases. 

712. Hume-Mansur Building 
Indianapolis, Indiana 

622 Frisco Building 
Joplin, Missouri 
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NONSPECIFIC ENTEROCOLITIS 

Sj- EDWIN S. OLSAN, M.D., MARCY L. SUSSMAN, M.D. 
Departmejit of Radiology, The Mount Sinai Hospital 

NEW YORK, NEW YORK 


HAVE observed a number of cases 
’ ’ of enteritis at postmortem which pre- 
sented unusual features. One of these cases 
seems to be classified best as nonspecific 
enterocolitis but might be a variant of 
either granulomatous enteritis or ulcerative 
colitis. Other cases seem to be typical in- 
stances of chronic ulcerative colitis with 
exceptionally extensive involvement of the 
small intestine. Three cases, i of granulom- 
atous ileocolitis and the other ulcerative 
colitis with small intestinal involvement, 
were complicated by amyloidosis. These 
cases are reported to illustrate the difficulty 
of making an unequivocal diagnosis in 
many instances of nonspecific inflammation 
of the small intestine. The case reports fol- 
low: 

Case i. Granulomatous Jejutto-ileitis with 
Amyloidosis, Confused with Ulcerative Colitis 
during Life. 

H.M. This woman was first admitted to The 
Mount Sinai Hospital in February, 1936, be- 
cause of lower abdominal cramps for three 
months, blood-streaked stools for two months 
and diarrhea for three weeks. Physical exami- 
nation revealed a pale, chronically ill-appearing 
girl. The heart was slightly enlarged to the left 
and there was a soft systolic murmur heard 
loudest in the pulmonic area. The abdomen was 
soft and not distended. There was slight left 
lower quadrant tenderness. The tip of the spleen 
was just palpable. An intertriginous erythem- 
atous eruption was present. 

Laboratory Data. Hemoglobin 55 per cent. 
White blood cells 12,800 per cu. mm., with 64 
per cent polymorphonuclear leukocytes. Stools 
were liquid and guaiac test 4 plus. Sigmoidos- 
copy revealed congested, edematous but smooth 
mucosa. Blood urea nitrogen 8 mg. per 100 cc. 
Total protein 8.7 grams. Dysentery agglutina- 
tions were negative. 

Barium enema failed to show any definite 
evidence of ulcerative colitis aside from slight 
loss of haustration in the lower descendens with 
atony. The ileum was not filled. 


Progress. She received carbarasone and eme- 
tine therapy, in addition to several blood trans- 
fusions. She was discharged much improved on 
the nineteenth day. Her stools were liquid but 
less frequent. 

Approximately a year later she was read- 
mitted. For the preceding four months abdomi- 
nal cramps were more severe and bowel move- 
ments more frequent. There had been an 8 
pound weight loss. In addition, she had noted 
tender reddened areas over both legs which 
made walking impossible. 

Barium enema now suggested a rather severe 
inflammatory process involving the entire colon 
except for the sigmoid and rectum and sigmoid- 
oscopy was negative. Her temperature was 
100.4° E. on admission, but in the next four 
days began to show daily spikes to 103° F., 
coincident with the appearance of new lesions 
of erythema nodosum. She was given several 
transfusions and was discharged after three 
weeks with a diagnosis of chronic nonspecific 
ulcerative colitis. 

She did well for about sixteen months but 
had to be readmitted because of severe right 
lower quadrant pain for five hours. Physical 
examination showed the abdomen to be soft but 
there was slight tenderness and rigidity in the 
right lower quadrant. White blood cells 17,000 
per cu. mm., with 66 per cent polymorphonu- 
clear leukocytes. An appendectomy was per- 
formed and the surgeon’s note is as follows: 
“On entering the peritoneal cavity, a large mass 
was found in the region of the cecum, whicli 
itself appeared normal. The appendix was 
thickened and inflamed. The major portion of 
the mass consisted of terminal ileum which was 
markedly thickened and indurated for 6 inches, 
with further thickening of its mesentery for an 
additional 3 inches proximally. This segment 
was reddened and its surface w'as lusterless. It 
presented the appearance of a nonspecific 
regional ileitis. The lesions stopped sharply at 
the ileocecal valve.” 

The pathological report was chronic and 
acute appendicitis. 

The postoperative course was uneventful and 
in view of the operative findings, it was felt 
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Fig. I. Case i. Colon examination after evacuation 
and introduction of air. Arrows indicate stenosed 
terminal ileum . 

that she was probably suffering from regional 
ileitis, rather than colitis. 

She did well after discharge and was married 
in 1939. Eight months later she again began to 
have abdominal cramps associated with five to 
eight movements per day. Each following 
winter for a period of a month or two she had 
exacerbations of her disease. In June, 1945, she 
first noticed bilateral ankle swelling which 
gradually spread upward to involve the thighs. 
Also, at this time, her face and eyelids became 
slightly swollen at night and two months before 
entering the hospital she noted that her abdo- 
men was gradually becoming larger. Albumi- 
nuria was found a few months after the onset of 
the swelling and she was treated with lacto- 
albumin elsewhere for a week just before enter- 
ing The Mount Sinai Hospital. Temperature on 
admission was 101.5° F. She appeared chroni- 
cally ill; face and eyelids were pale and moder- 
ately edematous. There were signs of fluid at 
the right base, the heart was slightly enlarged 
and there was a systolic murmur audible all 
over the precordium. One observer felt an en- 
larged liver and spleen and elicited signs of fluid 


in the abdomen but others were unable to sub- 
stantiate these findings. The sacrum and ex- 
tremities were edematous. 

Barium enema showed cecum and ascending 
colon filled with fecal material. Edges appeared 
to be somewhat serrated and the tip of the 
cecum was irregular. The terminal ileum was 
narrowed (Fig. i). Barium meal examination 
showed a stenotic loop of bowel in the lower 
jejunum (Fig. 2 ). Adjacent to it there were 
several segments probably of proximal ileum 
which had lost their normal mucosal pattern. 
The changes suggested granulomatous jejuno- 
ileitis. 

While she was in the hospital the profuse al- 
buminuria continued unabated and the Esbach 
reaction reached 6 grams per liter. The urine 
also continued to show casts, red blood cells 
and white blood cells. The blood pressure was 
maintained at a level of approximately 120/70. 
Some observers entertained the diagnosis of 
amyloidosis while most favored the diagnosis of 
glomerulonephritis. The first Congo red deter- 
mination was equivocal as some of the dye was 
excreted in the urine. A punch biopsy of the 
liver was negative for amyloid disease. 

The fifth and last admission was two months 
later. She had done well until four days prior to 



Fig. 2. Case i. Barium meal. Arrows indicate 
stenosed ileal segment. 
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admission when she suddenly was seized with 
pain in the hypogastric region. Her stools were 
now diarrheic and foul-smelling. For the thirty- 
six hours preceding admission there had been 
neither bowel movement or flatus. There was 
persistent nausea and vomiting. 

It was felt that a perforation of the small 
intestine had taken place. Another opinion was 
that she might have peritonitis secondary to 
renal disease. She developed severe oliguria 
with a rising blood urea nitrogen. An abdominal 
tap was performed and purulent fluid contain- 
ing gram-positive diplococci (culture negative) 
was obtained. Roentgen examination of the ab- 
domen was consistent with the diagnosis of a 
reflex ileus. Her condition was desperate and in 
spite of transfusion and penicillin therapy she 
showed no tendency to rally and died on the 
sixth day after entry. 

Preliminary Anatomic Diagnosis. Regional 
enteritis involving jejunum and terminal ileum; 
acute fibrinopurulent pelvic peritonitis; amy- 
loidosis of kidneys, spleen, adrenals, thyroid, 
heart; congestion and fatty infiltration of heart; 
papillary cystadenoma in a paraovarian cyst — 
left; decubitus ulcer. 

This case is being reported in detail by Cohen 
and Fishman. 

Comment. Postmortem examination in 
this case revealed typical chronic granulom- 
atous jejuno-ileitis. There was no evi- 
dence to support the diagnosis made at one 
time during life of ulcerative colitis. Un- 
fortunately the roentgenograms are not 
available for review but undoubtedly the 
interpretation was based upon minor devia- 
tions from the normal which were' fitted to 
a tentative clinical diagnosis. The com- 
plicating amyloidosis will be discussed 
briefly in connection with Case iii. 

Case ii. Granulomatous Jejuno-ileitis with 
Amyloidosis. 

G.F., female, aged thirty-nine, was admitted 
six times to The Mount Sinai Hospital. First 
admission was in December, 1935, becatise of 
nine months of colicky, abdominal pain, which 
was most marked in the right lower quadrant 
and was associated with diarrhea and occa- 
sional bloody stools. There had been visible and 
palpable peristalsis noted the month before 
admission. A 57 pound weight loss occurred in 
the year preceding admission. Physical exami- 


nation revealed an emaciated woman with a 
tender, orange-sized mass in the right lower 
quadrant. The stools were guaiac positive. 
Barium enema showed the ileocecal valve to be 
incompetent; the terminal ileum, which was 
filled for a distance of a foot, appeared to be 
constantly narrowed and irregular in outline. 
The changes suggested the possibility of 
granuloma of the small intestine. Barium meal 
examination also showed this stenotic lesion. 
At operation the cecum seemed to be free of 
disease. The distal ileum showed an extensive 
lesion reaching about 5 feet proximally from the 
ileocecal valve. The glands of the adjoining 
mesentery were markedly involved. An ileo- 
colostomy was performed. 

She was admitted five months later for tlie 
second time, and 1 feet of the distal ileum, 
cecum, and the lower part of the ascending 
colon were removed. The previously inflamed 
and thickened ileum now appeared as a small 
narrow tube without signs of inflammation and 
no glands were seen in the mesentery as on the 
first admission. 

The patient did well for about a year but 
then was readmitted for the third time because 
of two months of diarrhea and cramp-like ab- 
dominal pain. Physical examination revealed 
only some tenderness in the right lower quad- 
rant and periumbilical area. Barium meal sug- 
gested a recurrent ileitis indicated by marked 
irritability of the distal ileum which never filled 
well. Operation was considered inadvisable be- 
cause of the extent of the disease process. 

A month later, a right lower quadrant mass 
was found. At exploration a mass of aggluti- 
nated intestinal loops was found consisting of 
the distal portion of the ileum which was ad- 
herent to the bladder. Three feet of the terminal 
ileum were involved in an extensive inflamma- 
tory process and a secondary ileocolostomy with 
ileotransverse colostomy was carried out. Evi- 
dently in spite of an adequate resection at the 
first operation, the disease had recurred. 

She was again admitted several months later 
because of weakness, anemia and weight loss. 
Roentgen examination showed a recurrence of 
the disease process. She was treated with trans- 
fusions and dietotherapy. Because there was 
improvement in her symptoms operation was 
deferred. 

She was admitted for the sixth and last time 
about one year later because of burning about 
the anus and diarrhea. She exhibited the classi- 
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cal evidence of multiple vitamin deficiencies. 
Roentgen examination revealed segmental dila- 
tation of the jejunum and ileum with tendency 
to constriction. The entire colon was narrowed. 
Because of the involvement of the whole gastro- 
intestinal tract, it was decided that surgical 
intervention was inadvisable and accordingly 
chronic hospitalization was recommended. 

She was admitted to Montefiore Hospital and 
died after seven months. 

Anato 7 nic Diagnosis. Status post jejuno- 
transverse colostomy for ileitis; status post re- 
section of ileum, cecum and ascending colon; 
amyloidosis of spleen, kidneys and adrenals, 
and amyloid nephrosis, small tuberculous 
caseous focus in the left lung. 

Microscopic examination (jejunum) showed 
“one area of homogeneous, pale, pink-staining 
material about some of the capillaries and small 
arteries in the tunica propria, may be amyloid.” 

Case in. Acute Ulcerative Jejuno-ileitis. Dor- 
mant Ulcerative Colitis. Amyloidosis. 

J.N. This man, aged twenty-nine, was ad- 
mitted in November, 1942, because of recurrent 
diarrhea for ten years. In 1933 he had been 
hospitalized elsewhere for abdominal cramps, 
diarrhea of six to eight loose, watery stools per 
day with occasional blood and weight loss. A 
diagnosis of tuberculous enteritis was made al- 
though roentgenograms of the chest were nega- 
tive. After medication and sunlight therapy, 
movements were reduced to about three daily. 
Later, diarrhea, craiups, weight loss returned as 
well as pain and drainage about the rectum. 

Several months later he was admitted to 
another hospital for the same complaints and 
remained there approximately two years. Rec- 
tal examination revealed a flat condylomatous 
mass on the left side of the anus which extended 
5 cm. into the rectum. The stool was full of 
gross blood; no amebae; culture negative. A 
biopsy of the skin from the rectal area was re- 
ported as tuberculosis with typical epitlielial 
proliferation. Excision of perianal fistula 
showed chronic suppuration with granuloma- 
tous changes. Roentgenogram of the chest 
negative. Barium enema — very advanced colitis 
involving almost the entire colon, probably 
ulcerative in type. Proctoscopy — polyposis. 
While in that hospital he had occasional tem- 
perature rises to loi and 102.3° F. .He was 
placed on a low residue, high caloric and high 
vitamin diet. Pain and discharge continued 
from the anal, fistulous lesion — at first con- 


sidered to be tuberculosis but later thought to 
be due to ulcerative colitis. Cramps, diarrhea 
and weight loss continued for months in spite 
of medication directed against them. Incision 
and drainage of pararectal abscesses were car- 
ried out. Weight fluctuated while in the hospital 
and when he was finally discharged his weight 
was 124 lb. as against 1 10 on entry two years be- 
fore. 

Subsequently he had intermittent diarrhea, 
usually associated with an upper respiratory 
infection. He was well in the summer months, 
but the exacerbations returned in the winter. 
Seven to eight months before entry he noted 
sores at the corners of his mouth. For two 
weeks before entry, during an attack of grippe, 
severe diarrhea, cramps and vomiting super- 
vened and there was a 12 pound weight loss in 
a week. For these reasons he sought admission. 

Physical Examination. An emaciated man 
who appeared acutely and chronically ill. 
Tongue smooth, beefy red and fissured, chei- 
losis. Lungs clear. Heart, soft systolic murmur 
at the apex. Blood pressure 90/50. Abdomen 
negative. There was early clubbing of the 
fingers and toes. 

Laboratory Data. Hemoglobin 75 per cent. 
White blood cells 2,200 per cu. mm., with 
marked shift to the left. Stool, guaiac positive. 
Albumin 2.3 gm. and globulin 1.7 gm. Other 
blood chemical determinations were normal. 
Agglutinations for dysentery were negative. 

Course. At first was marked by irregular 
spikes of temperature and liquid, bloody diar- 
rhea of ten to fifteen movements per day. Nine 
days after entry he complained of sticking pain 
in the left lower chest. Abdominal distention 
appeared and progressed and finally respira- 
tions became rapid and shallow. The pulse be- 
came imperceptible, general . tenderness de- 
veloped all over the abdomen and it was felt 
that a perforation had occurred. He died soon 
after. 

Postmortem examination revealed chronic 
ulcerative colitis (relatively dormant), hyper- 
acute jejuno-ileitis with a high jejunal perfora- 
tion, fecal peritonitis (generalized) and general- 
ized amyloidosis. Practically all organs showed 
some amyloid tissue. 

Comment. “The extensive ulcerative jejuno- 
ileitis has been completely investigated as to 
cause. The mesenteric arterial tree did not re- 
veal changes which could account for so severe 
a lesion. Amyloid was thought of, but the early 
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ulcerations which were especially examined did 
not show evidences of amyloidosis. The cy- 
tology of the ulcer is not characteristic of any of 
the known granulomata. Bacteriologic studies 
did not reveal any unusual type of bacterium. 
The lesions therefore have to be classified as 
‘nonspecific.’ ” (Dr. P. Klemperer) 

DISCUSSION 

It is generally agreed that the majority 
of cases of nonspecific ulcerative colitis 
begin around the rectosigmoid. However, 
approximately 5 to 15 per cent of the cases 
show involvement of the segmental type 
which more often occurs on the right side. 
It is also well known that occasionally the 
disease process may pass the ileocecal valve 
to involve the terminal portion of the il- 
eum.®’^® McKittrick and Miller, in a 
review of 149 cases, stated that in 1.3 per 
cent the disease process extended into the 
terminal ileum. Schlicke and Bargen^^ in a 
study of fulminating ulcerative colitis re- 
ported that at necropsy all their fatal cases 
showed diffuse involvement of the entire 
large bowel: only one showed lesions in the 
terminal ileum; how extensive was not 
stated. There were 1 case reports®’® of 
individuals suffering from ulcerative colitis 
with extension to the ileum but the extent 
of involvement was not mentioned. 

The only report found in the literature 
describing involvement of the small intes- 
tine by chronic ulcerative colitis beyond the 
terminal foot or two of ileum is that of 
Crandon et al.^ They reviewed 16,500 con- 
secutive autopsies from the Mallory Insti- 
tute. There were 44 cases in which chronic 
ulcerative colitis was considered the pri- 
mary cause of death. In 17, or 39 per cent, 
the small intestine was involved; in the 
majority it was confined to the terminal 30 
cm. of ileum. In 3, however, ulceration ex- 
tended throughout the lower third of the 
ileum. In addition, they stated that the 
incidence of perforation of the small bowel 
in ulcerative ileitis was 24 per cent. They 
described 2 cases in which at operation the 
ileum looked normal but perforation oc- 
cured after ileostomy. In i case, it was in- 
volved 60 cm. above the ileocecal valve; in 


the other, lesions were noted 30 cm. above 
the ileocecal valve, 15 cm. above the site 
of the ileostomy. The ileum grossly showed 
the same diffuse process which was seen in 
the colon. The ulcers were sharply de- 
marcated and varied in size and shape. 
Microscopic examination revealed the mu- 
cosa to be absent or necrotic. There was 
edema and thickening of the submucosa 
with marked polymorphonuclear and 
lymphocytic infiltration in the muscularis 
like the lesions in the colon. They point 
out that in cases where the ileostomy drain- 
age does not become solid, one should be 
suspicious that there is involvement above 
the ileostomy with consequent danger of 
perforation and peritonitis. 

Cases II, III, and iv were also complicated 
by amyloidosis. This is an unusual finding. 
No reports have been found in the litera- 
ture in which amyloidosis has complicated 
regional enteritis. Moschcowitz^® reported 
a case of ulcerative colitis with amyloid de- 
generation. The only other report found is 
that of a young man with severe ulcera- 
tive colitis who also had amyloid degenera- 
tion of the kidneys, liver, spleen and adrenal 
glands.'^ The rarity of amyloidosis is curious 
when one realizes that both chronic ulcer- 
ative colitis and chronic enteritis are long 
standing diseases characterized by persist- 
ent infection. There is no apparent reason 
why amyloid occurred in the present cases 
and not in others where there were exten- 
sive abscesses and suppuration. It is within 
the realm of possibility that more instances 
occur than is suspected. There is recorded 
in our autopsy files a case of long standing 
ileitis where the main complication was a 
huge retroperitoneal abscess which per- 
sisted in spite of all surgical and chemo- 
therapeutic measures. Postmortem exam- 
ination disclosed a huge retroperitoneal 
abscess with lumbar osteomyelitis. In addi- 
tion there was amyloid degeneration, the 
pathogenesis of which could not be deter- 
mined. 

The clinical manifestations of gastroin- 
testinal amyloidosis have been adequately 
discussed in the literature.-’^-^®’^® There are 
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several cases reported in Henke and Lu- 
barsch^^ of patients with amyloid disease 
without ascertainable cause who died of 
gastrointestinal bleeding. It is also men- 
tioned that in amyloid disease the intestine 
usually participates and the deposition in 
the muscles causes paralysis of peristalsis 
with mechanical obstruction resulting 
therefrom. The present cases emphasize 
that some of the intestinal symptoms in the 
occasional case of long standing enteritis 
and ulcerative colitis may be due to amy- 
loidosis. 

Case iv. Nonspecific Enterocolitis. 

S.K., a twenty-five year old married furni- 
ture salesman, was admitted to The Mount 
Sinai Hospital in 1941 complaining of abdomi- 
nal pain and fever for four months. Past history 
revealed a 15 pound weight loss in the four 
months preceding entry, an appendectomy 
eight years ago with no unusual features, and 
several episodes of red swellings on the right 
thigh associated with fever. Four years ago he 
noted the gradual onset of .anorexia, rhalaise, 
fever and diarrhea. The diarrhea greatly in- 
creased in severity so that- after six months it 
amounted to twelve watery movements per 
day without blood. In addition, he now had 
daily elevations of temperature to 103-164° F., 
marked anorexia, weakness, 90 pound weight 
loss, and generalized abdominal tenderness. He 
was admitted to another hospital where he was 
given a high caloric diet, transfusions, and sup- 
portive therapy. He was there for nine weeks 
and gradually improved. After discharge the 
improvement continued and he gradually at- 
tained his former state of health. He was well 
for a year and then had a mild recurrence for 
six months with complete recovery. Four 
months before entry, he began to run a low 
grade fever and diarrhea returned. He was put 
to bed and given kaomalgin and sulfathiazole 
for a seven week period. He improved upon this 
therapy, but because of persistence of the fever; 
was referred to the hospital. 

Examination showed a well developed and 
well nourished male. Temperature 100.4° F. 
Pulse 74 beats per minute. Respirations 18 per 
minute. Blood pressure 135/85. Lungs were 
clear. Heart showed a reduplication of P-2. The 
abdomen was slightly distended with a well 
healed right lower qmicrant scar. There was 


some tenderness in both lower quadrants. Rec- 
tal examination was negative and there was 
slight clubbing of the fingers. 

Laboratory Data. Hemoglobin 102 per cent. 
Red blood cells 6.3 million per cu. mm.; white 
blood cells 11,600 per cu. mm., with 20 non- 
segmented forms and 45 segmented poly- 
morphonuclears; 280,000 platelets per cu. mm. 
Urine negative. Blood urea nitrogen ii mg. per 
100 cc. Fasting blood sugar 80 mg. per 100 cc. 
Icteric index 3. Dysentery agglutinations nega- 
tive. Wassermann reaction negative. Stool cul- 
ture negative. Electrocardiogram negative. 
Roentgenogram of the chegt negative. Sig- 
moidoscopy normal. 

Barium enema showed no abnormalities in 
the large bowel. Barium meal examination 
showed “the stomach and duodenum to be nor- 
mal. The terminal ileum for a distance of about 
5 inches is constricted, the margins serrated. 
The appearance is that of regional ileitis” 

(Fig- 3)- 

The patient ran a fever of about 101° F. daily 
and had one or two semisolid or solid stools a 
day. He was given sulfathiazole for eight days 
without any effect. After three weeks of obser- 
vation, he was explored (Dr. L. Ginzburg), 
“Beginning at the ileocecal junction, the first 
foot of ileum was like a pipe. The walls were 
thick, edematous, and rigid, as was the mesen- 
tery. The second foot was more nearly normal, 
but there was also slight edema of the wall. The 
third foot of ileum and mesentery were exactly 
similar to the first foot. Beginning about a foot 
from the ligament of Treitz, about 12 inches of 
jejunum were thick, stiff, and the mesentery 
was thickened exactly like the picture seen in 
the terminal foot of ileum. The intravening gut 
was not absolutely normal, but showed slight 
thickening and edema of the wall. There were 
hemorrhagic blotches and moderate enlarge- 
ment of the lymph glands throughout the 
mesentery. Because of the extensiveness of the 
disease, it was impossible to do any operative 
procedure.” His postoperative course was un- 
eventful. His temperature subsided. He had 
one to two solid stools a day and he left on the 
sixteenth hospital day, apparently in a remis- 
sion of his illness. 

The patient did very well for approximately 
six months when he was once again admitted to 
another hospital for symptoms of obstruction 
but he was not subjected to any operative pro- 
cedure. Following this, his general condition re- 
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mained good for the next three years although 
another roentgenogram taken one year after 
discharge from The Mount Sinai Hospital gave 
the impression that the diseased loops of in- 
testine were somewhat more rigid and narrowed 
(Fig. 3). There was, however, no delay in mo- 
tility. About a year before readmission to The 
Mount Sinai Hospital, in March, 1946, he 
again noted gradual weight loss and anorexia. 


plus, no free fat seen, many pus cells. Urine 
negative. Hemoglobin 50 per cent. Red blood 
cells 3.9 million per cu. mm. White blood cells 
9,300 per cu. mm., with segmented forms 53 per 
cent; non-segmented 28 per cent; lymphocytes 
15 per cent; monocytes 5 per cent. Blood urea 
nitrogen 14 mg. per 100 cc. Chlorides 575. Car- 
bon dioxide 47 volumes per cent. Total protein 
5.1 grams. Cholesterol 100 mg., calcium 8.2 mg.. 



Fig. 3. Case iv. 3/24/41, stenosis of terminal ileum; 4/2/42, apparent stenosis of jejunal loop. 


Three months before entry, there, was an in- 
crease in the number of stools so that he was 
having six to ten loose stools per day. There 
were occasional episodes of fever and chills at 
night with elevation of temperature to 101° F., 
with return to normal in the morning. In ad- 
dition, during the past few weeks, he had 
generalized abdominal cramps relieved by 
passage of gas or by having a bowel movement. 
There was a 35 pound weight loss in the last 
year. 

Physical Examination. Temperature 102.6° F. 
Pulse 86. Respirations 22. Blood pressure 
1^5/75- Examination showed a thin, poorly 
nourished white male with evident signs of de- 
hydration. There were no abnormalities in the 
heart or lungs. The abdomen was slightly dis- 
tended with diffuse tenderness and general 
tympanitis. The liver percussed two fingers be- 
low the costal margin. 

Laboratory Data. Stool watery; guaiac test 2 


phosphorus 2 mg. per 100 cc. Roentgen exami- 
nation of the gastrointestinal tract showed 
considerable dilatation of the small intestine 
(Fig. 4). Barium enema showed an ulcerative 
colitis involving at leas.t the sigmoid and de- 
scending colon. The bowel was somewhat nar- 
rowed in this region. Its edges were serrated and 
post-evacuation films showed evidence of poly- 
poid hyperplasia. Portions of the ileum- were 
visualized and showed areas of constriction and 
dilatation. 

Throughout his hospital stay he ran a septic 
course with temperatures ranging as high as 
103° F. His stools continued unchanged. During 
the second hospital week, he developed signs of 
peritonitis, with high fever and marked ab- 
dominal distention. Wangensteen drainage and 
transfusions proved unavailing and he died on 
the twentieth hospital day. 

Postmortem examination revealed serofibrin- 
ous peritonitis. There was a diffuse enterocolitis 
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involving the gastrointestinal tract from jeju- 
num to sigmoid with ulceration, edema and 
scarring. 

Gastrointestinal tract: The esophagus is not 
dilated. There are several superficial mucosal 
ulcerations, the largest of which is 1.5 cm. in 
diameter. The gastric mucosa presents the usual 
rugal pattern with no evidence of atrophy or 
other gross changes. There is diffuse hyperemia 


slightly rigid. The ulcerations and intervening 
islets of hyperplastic mucosa have a parallel 
longitudinal disposition. The lumen appears 
somewhat narrowed. The mesentery of the 
ulcerated segments is thickened and edematous 
and contains many large hyperplastic lymph 
nodes. The appendix is not present. 

The entire colon, except in a small dilated 
portion of the transverse colon, shows diffuse 



Fig. 4. Case iv. 1946. Dilated small intestine. Typical ulcerative colitis involving the entire large bowel. 


of the duodenum without ulceration. The upper 
portion of the jejunum shows diffuse moderate 
hyperemia with occasional superficial ulcera- 
tions, some of which have undermined edges. In 
the mid and lower jejunum, the ulcerations are 
widespread, imparting a honey-combed ap- 
pearance to the mucosa. Throughout the ileum 
there are extensive areas of ulceration of various 
sizes and shapes, frequently involving the entire 
circumference of the intestine, exposing the 
muscularis. The intervening mucosal islets are 
hyperplastic. The entire process in the small 
intestine is segmental, there being large 
stretches of ulcer-free bowel, and other areas in 
which there are many superficial and deep 
ulcers of varying size and shape and with under- 
mined edges. In many of the ulcerated areas the 
wall of the small intestine is thickened. This is 
most pronounced in the terminal ileum which is 


extensive ulceration with polypoid islets of 
hyperemic, hyperplastic mucous membrane and 
marked thickening of the wall. In the dilated 
segments of the transverse colon, the typical 
picture of ulceration and intervening islets of 
hyperplastic tissue is not found. Here the 
mucous membrane is either intact or there are 
superficial, fresh ulcerations of various sizes and 
shapes with undermined edges as found in the 
small intestine. The wall of this portion of colon 
is not thickened. The rectosigmoid is diffusely 
hyperemic and shows several large deep, ser- 
piginous ulcers. The bases of many of the ulcers 
throughout the intestine are necrotic; those in 
the descending colon have transverse folds. The 
serosa of the small and large intestines is focally 
dull and granular. There are rare, single, firm, 
dark purple nodules on the surface of the large 
intestine. No tubercles are found. 


VoL. 6o, No. 4 


Nonspecific Enterocolitis 


479 


Microscopic Examination. Jejunum, ileum 
and colon: , The lesions of the jejunum, ileum, 
and large intestine are essentially similar and 
are described together. The ulcers are wide- 
spread, usually extending through the mucosa, 
occasionally through the submucosa to the mus- 
cularis propria, rarely all the way through the 
intestinal wall to the serosa. The edges of the 
ulcers are punched out, sloping or undermined. 
There is an associated exuberant chronic in- 
flammatory reaction at the bases and the 
margins of the ulcers, resulting, in some areas, 
in conspicuous thickening of the intestinal wall. 
The reaction affects all the coats, but is most 
marked in the submucosa. It consists of hyper- 
emic granulation tissue, diffusely infiltrated by 
large numbers of plasma cells, lymphocytes and 
large mononuclear cells with the plasma cell 
predominating. There are small foci of necrotic 
acute inflammatory exudate on the mucosal 
aspect of a few of the ulcers. Elsewhere in the 
intestinal wall proper there is no evidence of an 
acute inflammatory reaction. The serosa and 
subserosa are generally markedly thickened and 
show a chronic inflammatory reaction similar 
to that in the wall of the intestine, except that 
the fibrous tissue reaction here overshadows the 
cellular inflammatory reaction. A membrane 
composed of fibrin, polymorphonuclear leuko- 
cytes, large mononuclear cells, and a few multi- 
nucleated cells is present on the peritoneal 
surface of many of the sections, superimposed 
upon the chronically inflamed and thickened 
serosa. The mesenteric and pericolic fat share in 
the chronic inflammatory reaction, but to a 
lesser extent than that present in the intestinal 
wall. 

Nowhere in the intestine is a granulomatous 
response in evidence. No parasites are seen and 
special bacterial stains showed gram-positive 
and gram-negative bacilli and cocci on the 
mucosal surfaces of many of the lesions. 

Terminal ileum; The picture in the terminal 
ileum differs slightly from that in the rest of the 
intestine. Here there is diffuse ulceration with 
one ulcer extending through the muscularis to 
the serosa. On either side of this deep ulceration 
the muscularis propria is hyperplastic. The wail 
of the intestine at the base of the more super- 
ficial ulcer consists of chronically inflamed 
granulation tissue. There is fibrosis of the serosa 
and subserosa. The chronic inflammatory cellu- 
lar response is similar to, but less intense, than 
that seen elsewhere in the intestine. 


Dr. Paul Klemperer (Pathologist to The 
Mount Sinai Hospital) stated that this was 
contrary to any previous experience he had 
with “chronic nonspecific granulomatous en- 
teritis.” 

DISCUSSION 

The usual course of nonspecific granulom- 
atous disease of the small intestine 
through subacute and chronic phases with 
healing by scarring and subsequent stenosis 
has been adequately described.^’ Little 
mention is made in the literature of possible 
resolution or of healing without stenosis. 
Most observers feel that recovery is pos- 
sible only during the acute stage. Crohn® 
states that the majority of the acute cases 
resolve but that “once a lesion is established 
by radiographic evidence, the deformity of 
the bowel remains whether the clinical 
symptoms do or do not improve.” Donald 
and Brown report that “the experience at 
the Mayo Clinic coincides with that of 
Crohn in that post mortem records do not 
reveal any instance of healed chronic re- 
gional enteritis, although in some cases of 
acute fulminating disease resolution ap- 
parently takes place.” Sussman and Wach- 
tep®, refer to a presumed case of acute je- 
juno-ileitis with apparent complete re- 
covery. Ginzburg and Garlpck^® reported 
without details a case in which death oc- 
curred due to another cause and where 
autopsy disclosed complete healing. A 
search of the literature failed to disclose 
any other postmortem report of diffuse, 
subacute or chronic enteritis in which 
resolution took place. 

In 7,642 consecutive autopsies at The 
Mount Sinai Hospital from 1927 to 1947 
there have been 1 8 cases of granulomatous 
jejuno-ileitis in which death occurred due 
to this disease. In 17, typical granulomas 
with healing by scarring were found. In the 
present case the lumen of the intestine was 
not narrowed; there was no significant sub- 
mucosal fibrosis nor any evidence of a gran- 
ulomatous process. The argument might be 
advanced that since a biopsy was not taken 
at the time of operation in 1942, this is not 
necessarily a case of regional enteritis. In 
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favor of the diagnosis was the usual roent- 
gen appearance of stenosis of jejunal and 
ileal loops both in 1941 and 1942 — five and 
four years respectively before death. The 
colon roentgenologically appeared normal 
at these times. There is also the evidence of 
the surgeon, who had particular experience 
in this disease, that “the first foot of ileum 
was like a pipe,” “the third foot of ileum 
and . . . about 12 inches of jejunum were 
thickened and stiff.” These descriptions 
correspond to what ordinarily would be 
considered granulomatous disease. On the 
other hand, the surgeon might have been 
deceived by the induration of edema and 
ulceration. Certainly these could have ac- 
counted for the roentgen appearance. 

The case might correspond to those re- 
ported by Ginzburg and Garlock^- and by 
Alvarez^ in which extensions into the colon 
from chronic enteritis occurred. However, 
in their cases the small intestine remained 
stenosed. A further possibility is that the 
case is one of primary ulcerative colitis 
with small intestinal involvement but the 
course would be most atypical. It would 
have to be assumed that the small intestine 
was the predominant site of the disease for 
five years and that colonic involvement be- 
came apparent only shortly before death. 
For these reasons we suggest tentatively 
that a more general designation, nonspe- 
cific enterocolitis, to be given to this case. 

Four Cases of Ulcerative Colitis with Ex- 
tensive Small Intestinal Involvement. 

Case v. T.L. This was the first Mount Sinai 
Hospital admission of a nineteen year old girl 
for diarrhea, vomiting, anemia, and rectal 
bleeding. Past history was essentially negative. 
She had been trying to become pregnant for 
eight to nine of her nineteen months of married 
life, and five months before entry she conceived. 
A month later, she began to vomit several times 
a day and this continued with increasing se- 
verity. A month later, she began to have five to 
six watery bowel movements per day and this 
persisted. After a few weeks she began to pass 
three to four teaspoonfuls of red blood with the 
stools. She lost weight and strength markedly, 
and her condition deteriorated in spite of iron 
and copper medication. Three weeks ago, she 


ran a temperature to 101° F. daily. After five 
days, her normal pallor increased and her tem- 
perature rose to 103° F. Her physician gave her 
5 grain tablets of sulfanilamide and cyanosis 
resulted. She was taken to a local hospital and 
given a blood transfusion. Temperature rose to 
106° F., she had a shaking chill; cyanosis and 
icterus appeared, and she aborted spontane- 
ously five days later. She bled profusely and re- 
ceived a second transfusion. Chill and tempera- 
ture elevation to 104° F. resulted. Two days 
before she was transferred to The Mount Sinai 
Hospital, her temperature rose to 106° F. 

Physical examination revealed a pale, ex- 
sanguinated, stuporous, nineteen year old girl. 
There were hemorrhages in both fundi. The 
lungs and heart were not remarkable. The pulse 
was of the Corrigan type with a pistol-shot 
sound heard over the femoral arteries. Blood 
pressure 130/0. Hemoglobin was I4 per cent on 
admission and red blood cells were 1,000,000 
per cu. mm. White blood cells 19,000 per cu. 
mm., with a normal differential. Blood urea 
nitrogen 49 mg, per 100 cc. Fasting blood sugar 
1 15 mg. per 100 cc. Cholesterol 99 mg. per 100 
cc. Cholesterol ester, trace. Chloride 655 mg. 
per 100 cc. Total protein 4.6 grams. Urine 
showed occasional clumped white blood cells 
and an occasional hyaline cast. Blood culture 
was negative. Electrocardiogram showed sinus 
tachycardia, rate 130. RS-T transition depressed 
in leads i, ii, iii. T-waves low in the standard 
leads, T-4 diphasic. 

Temperature was 103° F. on admission and 
remained between 103 and 106° F. during her 
hospital stay. Gynecologic examination re- 
vealed no evidence of any pelvic sepsis and 
there were no abdominal signs of peritonitis. 
Two days after entry, she showed a bilateral 
foot drop and diminution in sensory modalities 
as found in peripheral neuritis. There was a 
recurrence of rectal bleeding and in spite of 
practically continuous blood transfusions, her 
condition became worse and she died eight days 
after admission. 

Postmortem Examination. “The duodenum 
and upper part of the jejunum reveal no gross 
changes. The mucosa in the distal part of the 
jejunum is congested and the signs of inflam- 
mation become more severe as one proceeds 
down the intestinal tract. The mucosa in the 
lower part of the ileum is a dirty, brownish-red 
and is covered with necrotic membranous tis- 
sue which strips away with ease. The wall of tlie 
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bowel is extremely thin. The entire large in- 
testine was the seat of a severe diffuse ulcerated 
process.” 

Dr. Paul Klemperer made the following com- 
ment on this case; “Pathology of the intestinal 
lesions is not unusual. Histopathology reveals 
severe vascular involvement (acute arteritis) of 
the submucosa of the colon and in the necrotic 
terminal portion of the ileum. These arteries are 
within the edematous submucosa and not ad- 
jacent to severe inflammation. It cannot be 
ruled out that the severe vascular lesions are 
responsible for the destruction of the mucosa.” 

Case vi. H.P. This twenty year old phar- 
macy student entered The Mount Sinai Hos- 
pital for the second time because of rectal 
hemorrhages and diarrhea for two years. He 
had been admitted six months previously for 
ulcer symptoms. He was kept on medical ther- 
apy and was discharged improved. No opera- 
tion was performed. While vacationing he had 
occasional attacks of diarrhea and occasionally 
noted some blood after defecation. On his re- 
turn he was admitted to the Hospital since a 
gastrointestinal series supposedly showed an 
ulcer. He did well till one month ago when he 
began to have abdominal cramps and slight 
diarrhea. The number of stools gradually in- 
creased and they were now bloody. Because of 
the increase in symptoms with loss of weight 
and with fever he was admitted again. 

Physical examination revealed a pale, chroni- 
cally ill-appearing male complaining of ab- 
dominal pain. Temperature 101.8° F. Pulse 112. 
Respirations 22. Blood pressure 110/80. There 
was a soft apical systolic murmur. Abdominal 
examination revealed slight left lower quad- 
rant tenderness and moderate distention. There 
was diffuse tenderness on rectal examination. 
It was felt that he was suffering from chronic 
nonspecific ulcerative colitis. 

Laboratory Data. Erythrocyte sedimentation 
rate 71 mm. per hour. Hemoglobin 70 per cent. 
Red blood cells 4.15 million per cu. mm. White 
blood cells 12,200 per cu. mm., with a normal 
differential count. Urine showed very faint 
trace of albumin and occasional red blood cells 
and white blood cells on microscopic examina- 
tion. The chemical determinations of the blood 
were normal. All agglutinations for dysentery 
organisms were negative. Stool culture revealed 
B. coli and enterococcus. Total protein 4.9 
grams. Roentgenogram of the chest was nega- 
tive. Barium enema revealed ulcerative colitis 


involving the large intestine from the cecum to 
the region of the splenic flexure. In the descend- 
ing colon the mucosal pattern showed an ir- 
regularity in that the longitudinal striations 
were fuzzy in outline, presumably due to the 
same disease. Sigmoidoscopy showed marked 
involvement with large and small ulcers with 
free bleeding. 

Intensive therapy had no influence on his 
disease. After six weeks he showed no improve- 
ment; diarrhea continued, fever persisted, 
hemoglobin kept falling and the weight loss 
continued. Ileostomy was decided upon as the 
only possible hope to stay the rapidly retro- 
gressive course. He did fairly well immediately 
after ileostomy, but on the fifth postoperative 
day he began to have marked rectal bleeding. 
The following day marked abdominal cramps 
started, accompanied by distention and moder- 
ate tenderness in the left lower quadrant. The 
distention increased and a yellow serous dis- 
charge came out around the ileostomy. His 
course was relentlessly retrogressive, signs of 
peritonitis increased and he died on the tenth 
postoperative day. 

Anatomic Diagnosis. Status post ileostomy 
for ulcerative colitis — ten days; subacute ulcer- 
ative colitis of entire colon with three perfora- 
tions in cecum and transverse colon; ulcers of 
ileum with perforation; generalized serofibrino- 
purulent peritonitis. 

Gastrowtestinal Tract. The duodenujn, je- 
junum and ileum are extremely distended. 
Their mucosa shows in several instances 
hemorrhagic areas. The mucosa of the ileum 
shows four sharply punched out deep ulcera- 
tions, each of which measures 3-4 mm. in di- 
ameter. One of these ulcers has perforated into 
the peritoneal cavity. The wall of the small in- 
testine is extremely edematous. The ileum is 
transected 5 cm. proximal to the ileocecal valve. 
The entire colon is the seat of extensive changes. 

Case vji. C.A. The first Mount Sinai Hos- 
pital admission of a twenty-six year old ship- 
ping clerk for bloody diarrhea of five years’ du- 
ration. Past history was essentially negative. 
Five years ago he first noted onset of diarrhea; 
stools were formed but contained streaks of 
blood and mucus. He went to another dispen- 
sary where various forms of therapy were tried, 
but the diarrhea became progressively worse. 
It continued relentlessly for a year and he 
finally was hospitalized and remained so for five 
months. He received some benefit only from 
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Bargen vaccine and at discharge was having 
only five to eight semiformed stools per day. 
He continued the vaccine therapy at home but 
did not seem to improve much more. After a 
year he went to another physician who tried 
autogenous stool vaccine, also without much 
success. Several transfusions seemed to give 
temporary aid. In the past six to eight months 
the diarrhea became very severe and he was 
having twenty to twenty-five bloody stools per 
day. In the last few months he noted some 
exertional dyspnea with crampy pain in the 
arms and legs, coming on spontaneously. Ankle 



edematous, friable, rectal mucosa, but no ulcer- 
ations were seen. 

Because of the lack of response to any ther- 
apy, an ileostomy was deemed advisable and he 
was prepared for this operative procedure by 
many transfusions. When the hemoglobin 
reached 69 per cent, an ileostomy with division 
of the ileum was carried out. He did well until 
the sixth postoperative day when he had a 
generalized convulsion characterized by cyano- 
sis, abdominal twitching. Carpopedal spasm 
was present, but there was no Chvostek sign. 
In spite of intravenous calcium medication he 



Fig. 5. Case viii. Constant deformity and apparent stenosis of termin,al ileum. 


swelling was present for the last month before 
entry into The Mount Sinai Hospital. 

Physical examination revealed an anemic, 
emaciated male complaining of diarrhea. Tem- 
perature 99.2° F. Pulse 88. Respirations 20. 
Blood pressure 110/80. There was a soft apical 
systolic murmur. The abdomen revealed a 
slightly tender, spastic sigmoid,- the left kidney 
was palpable. There was moderate ankle edema, 
but examination was otherwise negative. 

Laboratory Data. Hemoglobin 25 per cent. 
Red blood cells 2,500,000 per cu. mm. White 
blood cells 7,000 per cu. mm., with 80 per cent 
polymorphonuclear leukocytes. Urine was nega- 
tive. Wassermann reaction was negative. Blood 
urea nitrogen 10 mg., fasting blood sugar 75 
mg., cholesterol 135 mg., calcium 8.8 mg., 
phosphorus 4.6 mg. per 100 cc. Total protein 6 
grams. Albumin 3.1 grams and globulin 2.8 
grains. Stool guaiac test was positive and stool 
culture revealed L, colt. Sigmoidoscopy — 


had three more seizures and became semi- 
comatose. A neurological consultant felt, that 
these were toxic manifestations. His abdomen 
became distended, the pulse faded and he died. 

Postmortem Examination. “Beginning in the 
distal portion of the jejunum and extending 
throughout the most of the ileum with only a 
few small areas being excluded, the mucosa pre- 
sents a distinctly purplish red color. Through- 
out there are many shallow transverse situated 
ulcerations. Peyer’s patches are considerably 
enlarged and contain punched out areas. There 
are also areas in which there are granular 
greenish and reddish deposits on the mucosal 
surface. The distal portion of the ileum is not 
involved. From the hepatic flexure down, the 
appearance is that of chronic nonspecific ulcera- 
tive colitis.” 

Case viii. M.C. This forty year old taxi 
driver entered The Mount Sinai Hospital for 
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the first time in January, 1944, complaining of 
diarrhea, occasionally associated with streaking 
of blood and abdominal cramps. He was given a 
constipating diet and sulfaguanidine, but the 
diarrhea was not relieved. Sigmoidoscopy was 
done by his physician and was negative. He was 
referred to the hospital as a possible right-sided 
colitis. 

Physical examination showed a moderately 
well developed, well nourished man with club- 
bing of the fingers. There was a soft systolic 
blow on the aortic area. A right direct and in- 
direct inguinal hernia was present. 

Laboratory Data. Hemoglobin 93 per cent. 
White blood cells 11,300 per cu. mm., with 73 
per cent polymorphonuclear leukocytes. Stool 
guaiac test was negative. Erythrocyte sedimen- 
tation time fifty-eight minutes. All agglutina- 
tions were negative. Barium enema showed an 
increase in the haustral markings of the large 
bowel without evidence of ulceration or change 
in the mucosal pattern. Irritability of the caput 
coli and the terminal ileum was noted (Fig. 6). 
A small intestinal series showed a constant ir- 
regularity and irritability of the terminal 
ileum and a deformity of the caput coli con- 
sidered to be due to granulomatous disease 
(Fig. 5). Stools were persistently guaiac posi- 
tive. They gradually became formed and less in 
number. The temperature which had been 
103° F. on admission fell to normal on the 
fourth day. He gained 10 pounds and became 
asymptomatic. 

In two months he returned because of recur- 
rence of his symptoms three weeks after dis- 
charge. Physical examination was essentially as 
on the first admission except that now the 
spleen was just palpable. He was operated on 
by Dr. G. D. Oppenheimer on April 12, 1944. 
The surgeon found that “the terminal 3 feet of 
ileum were congested, dull, thickened and 
mushy to palpation. The small bowel above 
this was normal. Similar disease was seen in 
the cecum, ascending, transverse and descend- 
ing colon down to the middle of the sigmoidal 
segment. The ileum was divided about 4 feet 
from the ileocecal valve and an ileorectosig- 
moidal anastomosis was made.” The patient 
did well postoperatively and was discharged 
after three weeks with stools which were formed 
and non-bloody but frequent. This was ex- 
plained on the basis of low implantation of the 
ileum in the rectosigmoid. 

He returned in six weeks for an ileocolic re- 



Fig. 6 . Case viii. Mucosal pattern of large intestine 
within normal limits. In retrospect, some frag- 
mentation of the pattern is suggested. 

section. Since discharge he had had eight to nine 
movements per day but for the last week before 
entry they had increased to eighteen to nine- 
teen per day. In addition there had been a 5 
pound weight loss, some anorexia and low ab- 
dominal pain after bowel movement. 

Physical examination revealed a thin, chroni- 
cally ill, cyanotic man with marked clubbing of 
the fingers and toes. Liver and spleen were now 
both palpable one finger below the costal mar- 
gin, and rectal examination revealed a spastic 
tender rectum with large areas of scarring but 
no palpable ulcerations. Sigmoidoscopy showed 
normal mucosa for a distance of 11 cm. Hemo- 
globin 89 per cent. White blood cells 13,000 per 
cu. mm., with a normal differentia! count. 

The patient was explored with the intention 
of dividing the sigmoid in preparation for a sub- 
total colectomy and terminal ileectomy. At 
operation the free sigmoid above the anasto- 
mosis was found to be thickened and badly 
diseased. The anastomosed ileum was thickened 
and diseased for about 6 inches proximally. The 
anastomosis was taken down, the sigmoid 
Uirned in and the proximal sigmoid and ileum 
were brought out as stomas on the abdominal 
wall. Examination of the resected 25 cm. of 
ileum showed the following: “Specimen con" 
sists of a loop of ileum with mesentery measur- 
ing 25 cm., half of which shows severe ulcera- 
tion in a general transverse direction with the 
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base of the ulcers grayish and the wall of the 
ileum very hemorrhagic. 'In the area where the 
ulcerations are the severest, the bowel was 
torn. Near this end there is an anastomosis, a 
short loop of colon not more than 2.5 cm. being 
anastomosed to the ileum. There are still su- 
tures present in the anastomosis. The mucosa of 
the anastomosed colon is pale but shows some 
small defects. 

“Pathologic diagnosis: Segment of ileum 
showing extensive nonspecific transverse ulcera- 
tions with foreign body granulomata in the 
submucosa.” 

There was considerable spilling into the peri- 
toneal cavity during the procedure. Peritonitis 
developed. There was wound separation and 
formation of a fecal fistula about the ileostomy 
site. These gradually subsided. In the next six 
weeks with diet, amigen, and transfusions he 
regained 10 pounds and re-operation was con- 
templated in the hope of re-establishing the 
continuity of the intestinal tract. However, he 
developed many episodes of intestinal obstruc- 
tion,' successfully combatted with the aid of a 
Miller-Abbott tube. By the end of the second 
month he no longer showed improvement and 
his condition gradually grew worse in spite of 
all measures, and death finally occurred after 
five months of hospital stay. 

Postmortem examination revealed that the 
ileum was divided 42 inches above the ileocecal 
junction. The duodenum appeared normal. The 
portion of the ileum up to the ileostomy was 
extremely dilated, moderately thickened, the 
mucosa was dark red and swollen with promi- 
nent plicae circulares. The mesenteric lymph 
nodes were enlarged, discrete, firm, shotty, and 
on section were uniformly pale. The terminal 
and excluded ileum was thin walled; the mucosa 
was thin and dark red with a moderate number 
of small, sharply punched out irregular ulcera- 
tions reaching down to the muscularis. The 
cecum, appendix and entire colon were all in- 
volved in an ulcerative process which was most 
severe in the cecum and gradually diminished in 
severity distally. 

Microscopic Examination. Four sections of 
colon show characteristic changes of ulcerative 
colitis; the excluded ileum, multiple ulcerations. 

Comment. Cases v to viii again illustrate 
that chronic ulcerative colitis may involve 
the small intestine much beyond the ter- 
minal foot or two, and that jejunum and 


ileum may be involved in spite of a normal 
terminal ileal segment. It is important for 
the surgeon to realize this fact so that when 
he does an ileal anastomosis or an ileostomy 
he will be sure to be well above any diseased 
area in the small intestine. The nature of 
the small intestinal involvement is not de- 
termined definitely from the present cases. 
In one case the lesions might have been 
due to shock.i'’ In another, amyloid might 
have played a part but this is unlikely. Pre- 
sumably then the changes are of the same 
nature as those in the colon. The condition 
may be mistaken clinically and roentgen- 
ologically for granulomatous ileocolitis. 
Case VIII particularly illustrates that a 
thickening and edema of the small intestine 
wall may result in the roentgen appearance 
of stenosis. This finding, along with cecal 
deformity, ordinarily has suggested granu- 
lomatous disease. 

CONCLUSIONS 

1. A case is presented of apparent chron- 
ic granulomatous jejuno-ileitis -which at 
postmortem examination five years later 
showed no evidence of this disease. There 
was, however, at postmortem examination 
an enterocolitis of undetermined nature. 
The lesion in the large intestine was classi- 
fied as ulcerative colitis. 

2. Chronic granulomatous disease of the 
small intestine until now has been consid- 
ered to be characterized by stenosis. The 
present case indicates the possibility that 
resolution without stenosis might take 
place. The alternative explanation is a 
disease, possibly a variety of ulcerative 
colitis, in which the small intestinal lesion 
dominated the roentgen findings, passing 
through a phase of thickening and rigidity 
to a normal or thin small intestinal wall. 

3. Two cases of granulomatous jejuno- 
ileitis and one of ulcerative colitis with 
amyloidosis are presented. It is suggested 
that amyloidosis in chronic enteritis is 
more frequent than has been suspected 
and might account, in part at least, for the 
clinical and roentgenographic findings in 
occasional cases of granulomatous disease. 



VoL. 6o, No. 4 


Nonspecific Enterocolitis 


485 


A review of the literature also suggests the 
possibility that some cases considered pri- 
mary amyloidosis might be instances of 
amyloidosis secondary to chronic enteritis. 

4. Five cases are reported of extensive 
involvement of jejunum and ileum in ul- 
cerative colitis. While in one case there was 
the possibility that the small intestinal 
lesions were due to shock, and another was 
complicated by amyloidosis, it seemed 
likely that at least the remaining cases 
represented extensions of the primary 
colonic disease. 

5. The roentgen appearance of stenosis 
in the small intestine does not necessarily 
indicate granulomatous disease. Even in 
the absence of disease of the terminal ileum, 
ulcerative colitis cannot be excluded despite 
the lack of distinct roentgen evidence to 
indicate its presence in the large intestine. 
Presumably the small intestinal deformity 
is due to edema and infiltration without 
significant fibrosis. 

6. These observations indicate that it is 
difficult to determine the type of entero- 
colitis from the roentgen appearance alone, 
and that even with postmortem data the 
pathogenesis may not be ascertainable. 

The Mount Sinai Hospital 
5th Ave. & looth St. 

New York ig, N. Y. 
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REPORT OF A CASE OF AN ANOMALOUS 
LOBE OF THE LIVER* 

By CAPTAIN NORRIS M. HARDISTY, (MC) USN, COMMANDER EDWARD A. KEARNEY, 
(MC) USN, and LIEUTENANT (JG) FRANK P. BROOKS (MC) USNR 


T he following case is reported because 
of the scarcity of similar examples in 
the literature and because of the interesting 
problem in differential diagnosis which it 
presented. 

A review of the literature revealed 1 
examples of anomalous or accessory lobes 
of the liver derived from the right lobe and 
projecting upward from the diaphragmatic 
surface. Kornblum and Stephenson^ re- 
ported a case of anomalous enlargement of 
the right lobe of the liver in a sixteen 
month old female infant who died of a 
septicemia and bronchopneumonia. During 
life the chest roentgenograms had shown a 
large dense area extending upward from the 
right dome of the diaphragm in a gentle 
curve which was interpreted to be an inter- 
lobar empyema. At autopsy an anomalous 
enlargement of the right lobe of the liver 
was found. Of incidental interest was a dis- 
secting hematoma of the right phrenic 
nerve. In the discussion the authors quote 
Piersol as stating “one peculiar form of liver 
occasionally met with shows great increase 
of the right lobe particularly in a vertical 
direction with want of development of the 
left lobe which is thin and short.” H. E. 
MacMahon is quoted as saying “abnormal- 
ities of the liver are uncommon,” while 
Kaufmann’s Pathology is quoted as stating 
“abnormal lobulation is not rare.” The 
authors conclude that “anomalous enlarge- 
ment of the liver is probably of such rare 
occurrence as to be of little clinical impor- 
tance.” 

Roques and Sohier® report a case very 
similar to the one to be recorded in which a 
mass, projecting from the diaphragmatic 
surface of the right lobe of the liver of a 
thirty year old French soldier was shown on 
roentgenograms following pneumoperito- 


neum. The lesion had been found on a 
routine examination and the patient was 
asymptomatic. The published films in- 
cluded only posteroanterior views which 
showed an orange-sized smooth mass of 
increased density projecting from the me- 
dial diaphragmatic surface of the liver and 
clearly separated from the right hemidia- 
phragm by a clear zone of diminished den- 
sity. A diagnosis of echinococcus cyst was 
made and the patient was operated upon. 
An accessory lobe of the liver was found 
arising from a normal right lobe. The au- 
thors found 2 similar cases in the French 
literature, i in a female. 

Chouke^ reported an anomalous division 
of the right lobe of the liver without dis- 
turbance in external contour discovered 
at autopsy in a twenty year old female. 

CASE REPORT 

On July II, 1946, a twenty-four year old 
aviation machinist i/c was admitted to this 
hospital without symptoms because of a soft 
tissue mass above the right hemidiaphragm 
discovered on a routine roentgenogram of the 
chest at a separation center. He denied any 
serious illness in the past and had recently 
served on active duty in the Philippines, Palau 
and Saipan. A film of the chest made approxi- 
mately a year before was said to have shown a 
similar lesion but unfortunately neither the 
film nor the report could be obtained. 

Physical examination revealed a well nour- 
ished white male. Temperature, pulse and 
respirations were normal. There was slight de- 
crease in tactile fremitus at the right costo- 
phrenic angle posteriorly and the percussion 
note was slightly dull in this area. No abdomi- 
nal masses were palpable and there was no 
lymphadenopathy. The skin and genitalia were 
normal. 

Laboratory studies included a normal red 
blood cell count and hemoglobin. The white 


1 F*’' °P'B'OBsand abortions contained herein arc the private ones of the writers and are not to be construed as official or reflecting 
the views of the Navy Department or the naval service at large. 
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blood cell count and differential were normal. 
Urinalysis was normal. A Kahn test was nega- 
tive. Examination of the stools revealed no 
evidence of ova or parasites. A tuberculin test 
was positive. 

Roentgen Findings. The roentgenograms 
taken at the separation center were obtained 
and showed a smooth oval soft tissue mass 
about 5 cm. in greatest diameter arising from 
the posteromesial portion of the right hemi- 
diaphragm and protruding into the pleural 
cavity. On roentgenoscopic examination there 



Fig. I. Posteroanterior view of chest on 
admission. 


was normal motion of the right hemidiaphragm 
in the supine and the erect positions and on 
quiet and forced respiration. The soft tissue 
mass showed no significant change in size or 
contour during respiration. 

A roentgen examination of the upper gastro- 
intestinal tract was negative and an intra- 
venous urogram was normal. In an attempt to 
determine the origin of the mass a pneumo- 
peritoneum was performed by Dr. James Fin- 
nerty. After Z50 cc. of air had been injected 
into the peritoneal cavity, roentgenograms were 
obtained in the erect and decubitus positions. 
These showed clearly that the mass lay below 



Fig. 2. Right lateral view of the chest on admission 
showing the anomalous lobe projecting upward 
and pushing up the light diaphragm. 



Fig. 3. Following pneumoperitoneum, the very thin 
diaphragm over the accessor}' liver lobe has been 
retouched to demonstrate its position. 
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the diaphragm and was attached to the superior 
surface of the liver by a broad pedicle. The 
portion of the right hemidiaphragm above the 
mass was very thin. It is, worthy of note that 
roentgenograms obtained forty-eight hours 
after the pneumoperitoneum showed the lesion 
to even better advantage probably due to the 
slower rate of absorption of air around the 
lesion. A roentgen diagnosis of an anomalous 
lobe of the liver was suggested with a benign 
tumor of the liver to be ruled out. 

In view of the latter possibility it was de- 
cided to explore the patient. While on liberty 
prior to operation he developed a gonococcus 
infection of the urethra which responded 
promptly to penicillin. 

At operation, by one of us (E. A. K.), the 
pleural cavity was entered following subperios- 
teal resection of the right eighth rib posteriorly. 
A mass was found protruding into the right 
pleural cavity at its posteromedial portion, 
covered by a thinned area of the diaphragm. 
This was incised and a normal appearing lobe of 
liver was revealed. The diaphragm was sutured 
over the anomalous lobe and the pleura closed. 
The patient’s postoperative course was un- 
eventful. 

Subsequent roentgenograms of the chest 
showed the soft tissue mass to be reduced to 



Fig. 4. Lateral view with liver and right dia- 
phragmatic margin retouched to show air between 
them. 


about one-half its previous size. The patient 
was discharged to active duty on November 19, 
1946. 

DISCUSSION 

The cause of anomalous lobes, of the 
liver is unknown. At one time tight-fitting 
corsets were thought to be capable of pro- 
ducing lobulation of the liver but this is no 
longer considered to be a factor. Chouke^ 
states that the lobes of the liver grow along 
the course of the different embryonic veins 
and that anomalous lobes may be the result 
of an extra branch of a vein. 

The importance of pneumoperitoneum in 
establishing the location of the lesion in the 
liver is noteworthy. Stewart and Stein® 
describe the technique of pneumoperito- 
neum and Carelli^ published many illustra- 
tions of roentgenograms following pneu- 
moperitoneum including several examples 
of echinococcus cysts of the liver. Pender- 
grass^ has recently reviewed the diagnosis 
of lesions adjacent to the diaphragm and 



Fig. 5. View of the upper abdomen made two days 
after pneumoperitoneum was instituted. The re- 
touched line represents the diaphragm into which 
the projecting pedunculated accessory lobe of the 
liver almost completely surrounded by air is 
demonstrated. 
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Fig. 6. Right lateral view of the chest following op- .... 

eration, at which time the diaphragm was plicated 7 - Posteroanterior view of the chest 

and sutured over the lobe. following operation. 


emphasized the importance of pneumoperi- 
toneum. 

In the differential diagnosis of such a 
lesion, the history and physical and lab- 
oratory findings are of paramount impor- 
tance. Gummas should be associated with a 
positive serologic test for syphilis and clin- 
ical evidence of syphilis. Inflammatory 
lesions should be accompanied by a history 
of a febrile illness. Echinococcus cysts may 
be multiple and should be suspected in the 
presence of a positive complement fixation 
test and occasionally an eosinophiiia. Ma- 
lignant tumors should increase in size within 
a reasonable follow-up period. Benign 
tumors remain difficult to differentiate. 
Pneumoperitoneum remains the funda- 
mental procedure to differentiate between 
a lesion of the diaphragm itself and a lesion 
of the liver. Now that mass roentgenography 
of the chest is popular it is reasonable to 
assume that congenital anomalies of this 
type will be recognized with increasing fre- 
quency. 

SUMM.A.RY 

A case of an anomalous lobe of the liver 
producing a soft tissue density above the 
right hemidiaphragm has been presented 
in which the correct diagnosis was sug- 


gested by the roentgen examination, par- 
ticularly with pneumoperitoneum, and con- 
firmed by operation. Two somewhat similar 
cases in the literature have been reviewed. 

Norris M. Hardisty, Captain (MC) USN 
U. S. Naval Hospital 
St. Albans 12, L. I., N. Y. 
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LEGG-PERTHES’ DISEASE: A SYNDROME 
OF MANY ETIOLOGIES? 

WITH CLINICAL AND ROENTGENOGRAPH I C FINDINGS 
IN A CASE OF GAUCHER’S DISEASE 

By S. Z. DRAZNIN, M.D. and KARL SINGER, M.D.* 

From the Departments oj Roentgenology and Hematologic Research oj the Michael Reese Hospital 

CHICAGO, ILLINOIS 


T he demonstration of changes in the 
hips which are characteristic of so- 
called Legg-Perthes’ disease in a patient 
with a previously established diagnosis of 
Gaucher’s disease, has recently led us to a 
study of the literature pertinent to both 
conditions. We found a singular lack of 
appreciation of the relationship which 
may and can exist between these two dis- 
orders. 

From our study, it furthermore evolved 
that Legg-Perthes’ disease is, very often not 
a definite clinical entity, but rather a syn- 
drome of many etiologies. The characteris- 
tic roentgenologic picture may be found in 
a great variety of disorders (symptomatic 
type). In probably only a relatively small 
number of instances, the etiology may re- 
main obscure (idiopathic type). Legg- 
Perthes’ disease is, therefore, not in itself 
a sufficiently satisfactory diagnosis. 

According to this concept, the roentgen- 
ographic demonstration of a flattened fem- 
oral head with a short, wide neck, with or 
without coxa vara, should always be the 
starting point for further combined roent- 
genologic and clinical investigation in an 
attempt to discover the underlying patho- 
genic factors. Early recognition of the etio- 
logic mechanism involved is important 
from both the prognostic and therapeutic 
standpoints. 

REPORT OF CASE 

First admission (May, 1929). B.G., a white 
female Jewish child, aged five, was admitted to 
the Michael Reese Hospital for study. The 
mother stated that she had noticed increasing 
pallor, progressive enlargement of the child’s 
abdomen, and occasional nosebleeds over a pe- 


riod of one year. Four days prior to admission, 
gross hematuria was observed. Past and family 
history were non-contributory. Physical ex- 
amination revealed a well developed but under- 
nourished patient. There was conspicuous pal- 
lor, and petechiae were present on the buccal 
mucosa. Large, non-tender cervical, smaller 
axillary, and inguinal lymph nodes were pres- 
ent bilaterally. The abdomen was distended and 
a large spleen was felt extending downward to 
the iliac crest. The liver was palpable two and 
one-half fingers below the costal margin. The 
extremities were freely movable and showed 
symmetrical brownish pigmentation of the 
skin over both tibiae. Temperature was 103° F. 
Examination of the blood showed: hemoglobin 
50 per cent (Sahli), red cell count 2.02 million, 
white cell count 3,050 with 57 per cent poly- 
morphonuclear neutrophils and 43 per cent 
lymphocytes. Platelets numbered 10,000. The 
hypotonic saline fragility of the red blood cells 
was within normal limits. The Kahn test was 
negative. Urinalysis showed 2 plus albumin 
with few granular casts and leukocytes, but no 
red blood corpuscles were present in the sedi- 
ment. Roentgenograms of the skull and long 
bones disclosed no pathology. 

Five weeks later, a splenic puncture showed 
typical Gaucher cells. Splenectomy was then 
performed in order to combat the bleeding 
tendency. The spleen weighed 570 grams. Histo- 
pathologically, typical Gaucher cells were 
found. The postoperative convalescence was 
uneventful and the child was discharged to be 
followed in the outpatient department. 

The patient was thereafter admitted to the 
hospital on numerous occasions over a period 
of eighteen years. In order to save space, the 
essential findings are summarized in Table i. 

In 1945, the patient married and in Decem- 
ber, 1946, she became pregnant. She felt very 
well, weighed 1 10 pounds and walked straight 
and without much limp. Blood examination: 
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Table I 

SUMMARY OF SIGNIFICANT FINDINGS 


Admission j 

Clinical Findings 

Hematologic Findings 

Roentgen Findings 

Remarks 

ist admission 
May, 1929 

Increasing pallor, progressive 
enlargement of abdomen, 
nosebleeds, gross hematuria, 
petechiae, lymphadenopathy, 
hepatosplenomegaly 

Hb 50% (Sahli), RBC 
2.02, WBC 3,050 (S 7 % 
polys, 43% lymph), plate- 
lets 10,000. Splenic punc- 
ture: typical Gaucher 
cells 

Skull and long bones: no pathology 

Splenectomy 

2nd admission 

1 8 mo. later 

Pain in left Uiigh with limp 
and difficulty in walUng. 
Temp. 102® F. Left thigh held 
flexed, abducted and exter- 
nally rotated. Tenderness over 
distal end of femur 

Hb So%, WBC 33,650 
(88% polj's,i2% Ij'mph.), 
platelets 140,000 

Left femur and knee: no signs of o'^teomyeli- 
tis; I month later: periosteal elevation and 
proliferation with rarefaction of femur 

Diagnosis “acute osteo- 
myelitis of left femur.” 
A hole drilled through 
femur and a small bone 
fragment removed ex- 
posing the marrow cav- 
ity; small amount of 
“pus” found. Path, 
e.xam.; bone necrosis. 
Culture of “pus”: only 
air contaminants 

3rd admission 
Feb., 1931 

Pain in right leg apparently 
following a fall. Temp. 104® F. 
Epistaxis. Slight tenderness at 
right knee joint but not along 
femur 

Hb 60%. RBC 2.63, 
WBC 14,000, platelets 
170,000, bleeding time 2 
min. Smear: occasional 
normoblasts 

Long bones and spine: no abnormality 


3 mo. later 



Changes in both femoral heads and necks in- 
volving especially the intertrochanteric re- 
1 gion. Impression: hj-pertrophic osteitis 


4th admission 
June, 1931 

Difficulty in walking. No ten- 
derness over any of the bones 
or joints. Right leg 1.3 cm. 
shorter than left leg 

Hb 65%, RBC 3.19, 
WBC 13,350, platelets 
270,000 

Rarefaction and sclerosis in neck of right fe- 
; mur 

Bilateral abduction 
with traction to correct 
the co.xa vara defor- 
mity 

Sth admission 
March, 1932 

Severe pains in left shoulder 


Roentgenograms ot left humerus after sur- 
gery showed changes in bone te.xture in en- 
tire shaft, but no periosteal reaction 

On day of admission 
operation performed 
because of diagnosis 
“acute osteomyelitis of 
left humerus”; no pus 
found 

1934 

1 


Marked tion 

of right .• , ' / [' ' ' de- 
struction I ;; : on 

left side to a lesser degree. Impression: bilat- 
eral Perthes’ disease 


6th admission 
Oct., 1937 

Generalized aches and pains 
and temp, of 104® F. Liver 
palpable 3 fingers below costal 
margin 

Hb 70%, RBC 4.13, 
WBC 32,900 (59% polys, 
32% lymph, 9% mono.), 
platelets 320,000, bleed- 1 
ing time normal. Tourni- 
quet test negative. Ster- 
nal puncture: bone mar- ' 
row infiltration with 
typical Gaucher cells 

Decrease in density of bones of thoracic spine 
and coarsening of bony texture. Pelvis: bilat- 
eral coxa vara Right femoral head appeared 
to have slipped downward and laterally. 
Metaphyseal zone of neck decreased in den- 
sity and mottled. Shaft contained many radi- 
olucent cyst-like rarefactions. I^eft capital 
epiphysis "flattened and changes in the meta- 
physeal zone as well as cyst-like rarefaction 
similar to those seen in shaft of right femur 
present. Lower femur showed typical Erlen- 
meyer flask deformity 


7th admission 
June, 1938 

■^yocal 

mo- 


Shoulder joint negative; humerus showed 
several well circumscribed pea-sized radio- 
lucent areas in its midporlion. Pelvis (Fig. i): 
flattening of heads of femurs with widening 

j • , • , .r ^.^ 4 *Tn .1 

ana 

areas 

arlhi . 0 4 

joint 


Sth admission 
June, 1939 

Intermittent pain in right 
thigh gradually increasing in 
severity 

Hb 60%, RBC 3-3S, 
WBC 17,400 (39% polj-s, 
61% lymph) 

Pelvis: intermingled areas of osteoporosis and 
condensation with excavation of meduUarj' 
canals of upper femurs and co.xa vara defor- 
mities. Capital femoral epiphyses had 
slipped, heads mushroomed In appearance 


Aug., 1940 



Pelvis (Fig. 2): progressive changes in left 
sacroiliac joint. No appreciable changes in 
remainder of pcKds and hips in comparison 
with examination of June, 193S 



hemoglobinj 64 per cent; red blood cell count, 
3.27 million; white blood cell count, 16,700. 
Nucleated red cells and Howell-Jolly bodies 
were present. The liver was enlarged three 
fingers below the costal margin, but the lymph 
nodes were not palpable. In March, 1947, the 


blood showed hemoglobin 72 per cent, red 
blood cells 3.70 million, white blood cells 9,650, 
platelets 164,000. Differential count: segmented 
neutrophils 54 per cent, non-segmented neutro- 
phils 18 per cent, lymphocytes 20 per cent, 
eosinophils i per cent, monocytes 4 per cent. 
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Fig. I. June 23, 1938. Note the early arthritic 
changes in the left sacroiliac joint. The femoral 
heads are flattened and the necks shortened and 
widened. There is a bilateral coxa vara. Multiple 
mottled areas of decalcification are present in the 
upper femoral shafts. The findings are consistent 
with a diagnosis of Legg-Perthes’ disease. 

metamyelocytes 3 per cent. Nucleated red 
cells, Howell-Jolly bodies and target cells were 
present. 

A roentgenogram of the pelvis (Fig. 3) dem- 
onstrated bilateral flattening of .the femoral 
heads, rather severe coxa- vara, and areas of 
radiolucency and sclerosis of the femoral heads, 
necks, and proximal shafts. The iliac portions 
of the acetabular fossae also showed signs of 



Fig. 1 . August 15, 1940. Note the progressive changes 
in the left sacroiliac joint. There is now early bony 
fusion. Otherwise, there is very little appreciable 
ch.Tnge since the last examination on June 23, 1938. 


radiolucency and sclerosis. Arthritic changes 
were present bilaterally. The left sacroiliac 
joint was markedly sclerotic and almost com- 
pletely obliterated. Minimal hypertrophic spur- 
ring was present in the lower lumbar vertebrae. 
The lower ends of the femurs (Fig. 4) showed 
the typical Erlenmeyer flask appearance with a 
widening of the medullary cavities, thinning of 
the cortices and numerous areas of radio- 
lucency in the shafts. As an incidental finding, 
there were discovered some arthritic changes in 



Fig. 3. March 13, 1947. Roentgenogram of the pelvis 
shows severe advanced arthritis in the left sacro- 
iliac joint and also in the lower lumbar spine. 
Severe articular and juxta-articular changes are 
present in both hip joints with a semilunar defect 
in the lateral margin of the left femoral head. The 
femoral shafts are greatly widened and the cortices 
are very thin and irregular. 

the left knee joint with calcification of the 
medial meniscus. In the mandible (Fig. 5) were 
found typical areas of unilocular osteoporosis 
and apparent disturbance of trabecular struc- 
ture, as described by Levine and Solis-Cohen.-^ 

COMMENT 

This patient represents a case of Gau- 
cher’s disease which manifested itself at the 
early age of five with hepatosplenomegaly 
and symptomatic thrombocytopenic pur- 
pura. Splenectomy permanently relieved 
the patient of the purpura. Further study 
over a period of eighteen years showed the 
continued presence of a moderate normo- 
chromic normocytic anemia due to bone 
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marrow infiltration by Gaucher cells, mod- 
erate hepatomegaly and the sequelae of 
splenectomy, e.g., leukocytosis, appearance 
of nucleated red blood cells, Howell-Jolly 
bodies and many target cells. These hema- 
tologic changes are typical for the post- 
splenectomy patient as has been shown by 
Singer, Miller and Dameshek.®® However, 
only the involvement of the osseous system 
was of real significance for the well-being 
of this particular patient. 

As can be seen from the roentgenograms 
(Fig. I, 2 and 3), there are present marked 
bilateral coxa vara, mushrooming of the 
femoral heads, widening and shortening of 
the femoral necks and radiolucent defects 
scattered throughout the femoral shafts. 
The Erlenmeyer flask appearance of the 
lower femurs is clearly shown in Figure 4, 
as well as some arthritic changes in the left 
knee. The lytic lesions in the mandibles may 
be seen in Figure 5. The associated changes 
in the lumbar spine, sacroiliac and lumbo- 
sacral joints may be noted in Figure 3, as 
well as a defect in the lateral margin of the 
left femoral head which probably represents 
the result of a rather severe destructive 
arthritic process. 

Given any one of the roentgenograms of 
the pelvis as a single examination, and dis- 
regarding the history of Gaucher’s disease, 
and perhaps the radiolucent shadows in the 
femoral shafts, the roentgenologic diag- 
nosis could reasonably be Legg-Perthes’ 
disease. All of the necessary criteria are 
present. As will be pointed out in the gen- 
eral discussion, however, such a diagnosis 
is probably incomplete in any case which 
presents such roentgen findings. Certainly 
in our case, it is essential to the total diag- 
nosis that the patient is suffering from 
Gaucher’s disease. 

Our patient was twice subjected to sur- 
gery, both times for “acute osteomyelitis” 
and both times on the day of admission. 
In each instance, the diagnosis was made 
clinically and roentgenograms were taken 
immediately after the surgery. Actually, no 
osteomyelitis was present on either oc- 
casion. This is a rather typical occurrence, 



Fig. 4. March 20, 1947. Lower femurs: Marked 
“Erlenmeyer flask” appearance of both lower 
femoral shafts, characteristic of Gaucher’s dis- 
ease. There is also calcification in what is probably 
the left medial meniscus and early arthritic change 
in the joint. 



Fig. 5. March 20, 1947. Left mandible: Distinct 
osteoporosis of the mandible with app.arent dis- 
ruption of trabecular structure, probably the result 
of invasion by Gaucher cells. Examination sug- 
gested by the case of Levine and Solis-Cohen.-* 



494 


S. Z. Draznin and Karl Singer 


October, 1948 


as will be discussed later, and it demon- 
strates the need for universal appreciation 
of the clinical findings produced by the 
“bone crises” of Gaucher’s disease. 

DISCUSSION 

Although so-called Legg-Perthes’ dis- 
ease has been recognized for only a rela- 
tively short period of time, the literature 
concerning this syndrome is quite exten- 
sive. The disease was first described by 
Legg^^ and independently by Waldenstrom^^ 
in 1909. In 1910, Calve'^ and Perthes^" 
described the same condition. It was not 
until 1913, however, that Perthes^^ first 
offered a clear-cut description of the clinical 
course and the roentgenographic findings. 
Since then, further additions to the liter- 
ature have consisted mostly of attempts to 
arrive at a uniform concept of the etiology 
and pathology of the disease. 

Because of the diversity of opinion as to 
the actual disease process, there has been 
introduced into the literature a number of 
names for the condition, none of which 
seems to be wholly satisfactory or adequate 
to explain its occurrence. The most familiar 
of these terms is probably Legg-Perthes’ 
disease, sometimes Legg-Calve-Perthes’ dis- 
ease and sometimes even Legg-Walden- 
strom-Calve-Perthes’ disease. Then there 
are osteochondritis juvenilis deformans, 
quiet disease of the hip, pseudocoxalgia, 
and osteochondrosis, to name but a few. 
Because of this great variety in terminology 
and the universally disliked use of proper 
names applied to diseases, Waldenstrom,''^ 
in 1938, suggested the term coxa plana. 
Valid objections may be raised with re- 
spect to the latter term as well, inasmuch as 
not all cases progress to this end stage of the 
active disease process.^® Several authors 
have been able to show variable degrees of 
involvement, apparently dependent on the 
proper and early institution of therapy. 
Furthermore, GilP'' believes that the pri- 
mary location of the disease is in the 
metaphysis of the femoral neck rather than 
epiphysis as postulated by 

Waldenstrom 


There is also no unanimity of opinion 
with respect to the etiology. Brailsford® 
lists the following theories of causation and 
some of their principal advocates. We have 
modified and brought this list up to date. 

I. Traumatic: Legg,“ Goldenberg,'® Pich.®® 

1. Infection or inflammation: McWhorter.®® 

3. Congenital stigmata: Jansen,'® Miiller.®® 

4. Unrecognized congenital dislocation of 
the hip: Calot.® 

5. Rickets: Calve.® 

6. Rheumatic: Perthes.®' 

7. Endocrine disorders: Cavanaugh, Shel- 
ton and Sutherland,® Albright.' 

8. Embolic: Axhausen.® 

9. Vascular: Bentzon,^ Zemansky and Lipp- 
man,^' Leriche and Policard.®® 

10. Familial: Kehls.®® 

11. Osteochrondritis similar to Kohler’s dis- 
ease: Brailsford.® 

12. Alterations in calcium-phosphorus me- 
tabolism: mentioned by Cavanaugh, et 
al.^ 

13. Syndrome of many etiologies. 

Brailsford presents evidence from his 
own work and that of others to show that 
the familial theory is inadequate, that the 
concept of congenital stigmata is incorrect, 
that the theory of endocrine imbalance 
does not explain the incidence in endocrin- 
ologically normal individuals. Furthermore, 
he shows that there is no evidence of either 
an osteitis or a chondritis to support the 
infectious theory, that rickets and congen- 
ital dislocation of the hip do not apply in a 
sufficient number of instances. Therefore, 
none of the theories are completely satis- 
factory although trauma is the one factor 
demonstrable in the majority of the cases. 
Even this explanation is not, by itself, 
entirely adequate and the concepts of vas- 
cular and neurotrophic alterations must 
also be invoked to complete the require- 
ments of disease causation. 

Thus the problem of the etiology of so- 
called Legg-Perthes’ disease remains un- 
solved. The mere fact that it has been 
necessary to suggest such diverse factors as 
endocrine imbalance as opposed to local- 
ized infection indicates a lack of real under- 
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standing of the actual pathogenesis of the 
disease. According to Gill,^® it is doubtful 
that all types of osteochondritis juvenilis 
are manifestations of the same pathologic 
process and and due to one and the same 
cause. In further support of this concept, 
we suggest the addition of Gaucher’s 
disease to the list of causative factors. 

There are numerous reports of the inci- 
dence of bone changes in Gaucher’s disease. 
There have even been specific references to 
the production of changes similar to Legg- 
Perthes’ syndrome, but the relationship is 
not too well recognized probably because 
of the relative rarity of this combination. 
In discussion of Gaucher’s disease in the 
accepted textbooks of roentgen diagnosis, 
only Archer,^ citing the case of Reiss and 
Kato,^® states that “often there is flattening 
of the head similar to that in Legg-Perthes’ 
disease.’’ 

Ferguson,^^ in his discussion of coxa 
plana, includes the roentgenograms of a 
cases in which there are marked changes in 
the femoral heads and necks. Both cases 
were proved by splenectomy to be instances 
of Gaucher’s disease. From the reproduc- 
tions, one gets the distinct impression that 
without the diagnosis of Gaucher’s disease 
having been established, primary consider- 
ation would have to be given to Legg- 
Perthes’ disease. Thannhauser*^ confesses 
just such a reaction on studying the roent- 
genograms of one of his own cases. Hodges, 
Phemister and Brunschwig^^ describe a 
case of Gaucher’s disease which shows 
beginning collapse of the right femoral 
head. These authors do not state, however, 
that this is an instance of Legg-Perthes’ 
syndrome produced by Gaucher’s disease. 
The reproductions lead us to believe that 
such a conclusion might be valid. 

One of the cases of Cushing and Stout^” 
was thought to have a neurotrophic joint 
and, after splenectomy, was subjected to a 
resection of the femoral head and neck. The 
marrow, however, was almost entirely re- 
placed by Gaucher cells. Santee^* reports a 
patient who was treated for tuberculosis 
of the hip joint. The diagnosis of Gaucher’s 


disease was established by splenectomy. 
Welt, Rosenthal and Oppenheimer"*^ discuss 
the incidence of bone changes in Gaucher’s 
disease. An analysis of their reproductions 
shows 3 cases out of 8 in which there is 
mushrooming of the femoral head and 
shortening of the femoral neck. The de- 
formity was not thought to be a primar)^ 
local one but a secondary static effect due 
to a relatively increased load borne by the 
diseased bone. Milch and Pomeranz-® in i 
of their cases show distinct involvement of 
both capital femoral epiphyses as well as 
several other bones in the body. They 
point out that the condition is often mis- 
taken for acute osteomyelitis or tuberculo- 
sis of the hip joint by the clinician. 

Kirklin and Hefke,^^ reviewing the liter- 
ature on osseous Gaucher’s disease, found 
13 cases, including i of their own, which 
showed changes in the femoral head or 
pelvis. Most of their cases were thought to 
be analogous to tuberculosis of the hip. 
Reiss and Kato®® are the first (1932) to 
state definitely that the end picture of 
Legg-Perthes’ syndrome may be simulated 
by Gaucher’s disease. In the same year, 
Determann^^ also described a case in which 
the changes in the left hip joint suggested 
a residuum of Perthes’ disease rather than 
of Gaucher’s disease. Melamed and Ches- 
ter-^ present a case which is probably the 
most severely involved skeletal Gaucher’s 
disease reported. The principal involve- 
ment is in the vertebral column, but close 
examination of the left femoral head re- 
veals some changes which are very sug- 
gestive of Legg-Perthes’ disease. Perlman-® 
describes a case in which the roentgenolo- 
gist first thought that the irregular mot- 
tled density seen in the right femur was 
due to a long standing osteomyelitis. There 
is also, however, apparent shortening and 
widening of the neck of the femur and a 
marked coxa vara. These findings, if the 
clinical history of Gaucher’s disease could 
be disregarded, could very easily fit the 
criteria for a diagnosis of Legg-Perthes’ 
disease. 

From the review of the literature and our 
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own observation, it seems apparent that 
so-called Legg-Perthes’ disease may occur 
as either a symptomatic or an idiopathic 
type. When the roentgenographic examina- 
tion reveals this condition, a thorough 
search for the etiologic mechanism should 
always be made. Whether such diverse 
causative factors as discussed above have 
some common denominator leading to the 
same end result is unknown but seems 
quite plausible. The final answer must come 
from pathological studies. Unfortunately, 
such material is relatively rare and the 
interpretation and synthesis difficult. And 
yet, until such an intensive histopathologic 
study is performed, one can only postulate 
that perhaps some such common factor 
does apply for this great variety of patho- 
genic mechanisms acting at the same site. 
It is the purpose of this paper to emphasize 
the concept of the symptomatic type of 
Legg-Perthes’ disease, and to demonstrate 
that in addition to the already suggested 
causative factors, Gaucher’s disease should 
also be taken into consideration. The num- 
ber of cases which may fall into the idio- 
pathic group can only be determined by 
further detailed investigation. 

The surgical interventions for supposed 
acute osteomyelitis performed in our case, 
and also frequently reported in the liter- 
ature,®’^”’^^’^®’^^’^^ warrant some comment. 
That the clinical picture of acute osteo- 
myelitis may be simulated by Gaucher’s 
disease should be stressed in order to pre- 
vent unnecessary operations. Care- 
ful clinical and roentgenological studies 
will further serve to eliminate this hazard. 

SUMMARY 

I. A case of proved Gaucher’s disease 
exhibiting the roentgenographic features of 
Legg-Perthes’ disease is presented. 

n. A review of the literature demon- 
strates that so-called Legg-Perthes’ disease 
is often not a distinct disease entity. It may 
occur as either a symptomatic or an idio- 
pathic manifestation. Such diverse factors 
as trauma, infection, endocrine dysfunction, 
vascular accidents, and so forth, have to be 


considered as etiologic agents. Demonstra- 
tion of the features of Legg-Perthes’ disease 
should lead to an attempt to uncover the 
underlying etiology. Only further detailed 
investigation will disclose the actual num- 
ber of cases falling into the idiopathic 
group. 

3. Gaucher’s disease should be added as 
a possible causative mechanism. The si- 
multaneous occurrence of Gaucher’s disease 
and Legg-Perthes’ syndrome seems to be 
sufficiently frequent to exclude a coinci- 
dental relationship.* 

S. Z. Draznin, M.D. 

Hynds Building 
Cheyenne, Wyoming 
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TRAUMATIC INSTABILITY OF THE ANKLE JOINT 

By OTTO C. KESTLER, M.D. 

NEW YORK, NEW YORK 


T he term traumatic instability of the 
ankle is suggested to denote the clini- 
cal picture resulting from a partial or com- 
plete tear of the lateral ligaments of the 
ankle joint. During the past years several 
excellent articles have been written con- 
cerning diagnosis and treatment of injuries 
to the lateral ligaments of the ankle joint. 
However, in my experience it is found that 
this condition is still not readily recognized. 

The primary purpose of this paper is to 
strongly emphasize the importance of a 
special roentgen technique to be followed 
routinely in cases of sprained ankles. Eleven 
cases have been seen in the past fourteen 
months. Three were severe enough to war- 
rant surgical repair. Five were diagnosed 
at the time or shortly after injury and con- 
servative treatment was helpful. Three of 
the patients, in the mildly chronic group 
have responded to conservative treatment 
and are symptom free at the time of this 
report. These cases were diagnosed by the 
roentgen technique to be described. 

From this experience it is felt that the 
term “ankle sprain or foot sprain” should 
be discarded unless special roentgen tech- 
nique has ruled out a ligamentous tear. 

HISTORY 

In acute cases, the patient usually de- 
scribed an inversion (supination) injury of 
greater or lesser degree. The trauma de- 
scribed in some cases could be classified as 
minor. Therefore, a relatively simple in- 
jury does not necessarily exclude the pos- 
sibility of a ligamentous tear. 

In chronic cases, the complaint was of 
instability of the ankle with pain of varying 
degrees. The slightest roughness of the 
ground or an uneven curbstone caused the 
patient’s ankle to turn sharply and sud- 
denly into inversion. From occasional epi- 
sodes of accidental inversion to extreme 
disability with constant pain due to 


traumatic arthritis, there are many stages 
in which the patient may seek the advise 
of a physician. In taking the history it is 
important to inquire whether or not this is 
the first episode or the most recent of a 
series of minor traumas. 

ANATOMY 

The ligaments to be considered in this 
injury are the ones binding the fibula, 
astragalus and calcaneus together. How- 
ever, in severe cases the ligaments between 
the talus and scaphoid and the calcaneus 
and cuboid respectively may be involved. 

The external ligaments of the ankle con- 
sist mainly of fasciculi of the capsule which 
appear to be distinctly separated into 
three portions. 

1. Anterior fasciculus or ligamentum 
talofibulare anterius, with almost trans- 
verse fibers. 

2. The posterior fasciculus or ligamen- 
tum talofibulare posterius, the most deeply 
seated of the three, these fibers are almost 
horizontal, 

3. The middle fasciculus or ligamentum 
calcaneofibulare which is the longest and 
strongest of the three. 

There are a number of other ligaments; 
lateral talocalcanean ligament, interosseus 
talocalcanean ligament, which may be in- 
volved in an extensive tear. The bifurcated 
ligament between calcaneus and scaphoid, 
calcaneus and cuboid as well as the dorsal 
talonavicular ligament have to be con- 
sidered. 

FUNCTIONAL ANATOMY AND MECHANISM 
OF INJURY 

Contrary to one observer’s findings, the 
author has noted that in a normal ankle 
the relationship of the talus to the tibia 
and fibula in the ankle mortice is ab- 
solutely stable. In other words, the upper 
surface of the talus and the distal surface 


498 



VoL. 6o, No. 4 


Traumatic Instability of the Ankle Joint 


499 


of the tibia form a joint space the width of 
which is equal at all times whether in neu- 
tral position, inversion or eversion. There 
is no lateral or medial tilt of the talus under 
normal conditions, providing the foot is 
kept within the normal degree of dorsi- 
flexion. Roentgen studies were made of 
2,5 normal ankles, 15 of which were injected 
with procaine, in the manner described in 
this article, and no degree of tilt was de- 
tected. 

It should be stressed that in cases with 
only a minimal defect noted in the roent- 
genogram (minor tilt of the talus) there 
were disabling symptoms, necessitating in 
2 cases surgical intervention. This observa- 
tion appears to disagree with the findings 
of Watson-Jones. 

There is, however, an unstable position 
which the ankle can assume and it is in this 
position that the injury occurs, that is 
plantar flexion. The reason is that in this 
position the talus, which is wedge-shaped, 
is being controlled only loosely by the 
malleoli and a slight degree of inversion 
and eversion is possible. Therefore, it is 
reasonable to assume that if a roentgeno- 
gram is taken in inversion and plantar 
flexion, a tilt can be produced ; however, it 
seldom exceeds 4 or 5 degrees. And it fol- 
lows that the female patient who wears 
high heels, thus maintaining the foot in 
plantar flexion has frequent inversion and 
eversion episodes producing serious liga- 
mentous tears. 

ROENTGEN TECHNIQUE SUGGESTED AS A 
ROUTINE 

Since the consequences are so disabling 
every single inversion injury of the ankle 
should be roentgenographed in the follow- 
ing manner; 

(a) A routine anteroposterior, lateral 
and oblique exposure. 

(b) One anteroposterior view with the 
forefoot held in extreme inversion. This 
motion is usually restricted by severe pain. 

(c) Five to ten cubic centimeters of 2 
per cent procaine hydrochloride solution 
are injected at the site indicated in Figure 


2, A, B, C. It is injected into the sinus 
tarsi which is about ij to inches distal 
in a horizontal line extending from the 
lower tip of the fibula. However, when the 
area is swollen it is not always easy to pal- 
pate the lower tip of the fibula but with the 
aid of the aforementioned landmarks, some 
of which are palpable and others may be 
visualized on the roentgenograms, the in- 



Fig. I. Represents one of the 25 normal ankles. This 
patient received a local anesthetic and roent- 
genograms were taken in the maximal inversion. 
The film does not show any change in the position 
of the talus. 

jecting needle falls easily into the sinus 
tarsi. Ten minutes later the maximal pain- 
less inversion can be obtained, and another 
view should be taken in this position. 

In 3 cases of the series, there was only a 
minimal separation of the mortice with the 
first view taken in inversion but after the 
anesthetic there was a definite gap visual- 
ized. 

TREATMENT 

Aside from the diagnostic value, the 
procaine injection has a definite thera- 
peutic effect. It is well known that procaine 
injections are widely used in the treatment 
of ankle sprains. If the roentgenogram is 
negative, repeated procaine injections will 
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hasten the patient’s recovery. If, on the 
other hand, there is a separation of the 
mortice, and the case is an acute one, the 
method of choice is immobilization in 
plaster of paris for eight to twelve weeks. 
In chronic cases, the real instability or 
recurrent dislocation should be treated by 
surgery. 


(Fig. 3). At the close of the school term on 
August 25, 1947, the patient was operated upon 
for repair of the lateral collateral ligament of the 
right ankle. The pain and instability disap- 
peared. Follow-up in March, 1947, revealed no 
complaints. 

Case ii. P.C. A male, jeweler, aged twenty- 
six, on August 29, 1947, while running, twisted 



Fig. iA. Sketch showing the bony landmarks of the left ankle, in the lateral position. The location of the 
sinus tarsi is indicated. The distance from the posteroinferior edge of the fibular malleolus is about ij 
to i^ inches. Five to ten cubic centimeters of 2 per cent procaine injected into the sinus tarsi will infiltrate 
the structure so that sufficient relaxation is obtained to permit extreme inversion. 



Fig. 2, B and C. Photographs indicating the exact site of injection. This applies to chronic or late cases; 

in the acute stage the site of the hematoma is injected. 


CASE REPORTS 

Case i. W.S., an athletic director, aged 
twenty-four, injured his right ankle in Novem- 
ber, 1946, while playing soccer. He had nega- 
tive roentgen reports and was treated .for a 
sprain without definite relief. He was first seen 
on June 25, 1947, when special roentgenograms 
revealed an inversion instability of the talus 


his right ankle. Roentgenograms were reported 
negative and he was treated for a sprain. After 
six months of “lamp” treatments the ankle 
continued to feel “weak” and to become swollen 
at intervals. Examination on February 24, 1948, 
revealed pain with the extremes of motion, es- 
pecially inversion. Roentgenograms, using spe- 
cial technique, revealed a displacement of the 
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talus. Operation was performed for repair of 
the lateral collateral ligament (Fig. 4). 

Case hi. R.F., aged fifty-one, assistant 
principal of a high school, stepped off an icy 
curb, twisting her ankle. Roentgenograms, 
using special technique taken within a matter 
of hours, revealed a displacement of the talus 
without the use of anesthetic. Immediate im- 
mobilization for sixweeks in plasterof paris boot 
resulted in complete recovery. Follow-up in 




Fig. 4, A and B. Case ii. 

in the minds of many observers is a very 
abused term. However, it is the indiscrimi- 
nate treatment of injuries in this group that 
appears to be responsible for the subsequent 
incapacitating changes that take place. If a 
routine roentgen technique, as suggested, 
is applied, this injury can be diagnosed im- 
mediately and efficiently. And it follows 
without a doubt that early adequate treat- 
ment consisting of prolonged immobiliza- 
tion in a plaster of paris boot will result in 


Fig. 3. Case 1. 

fourteen months revealed no clinical objective 
or subjective symptoms (Fig. 5). 

Case iv. H. G., a housewife, aged forty-five, 
was seen at the New York Polyclinic Hospital. 
She gave the usual story of numerous episodes 
of painful inversion of the ankle without defi- 
nite accident, but attributed by the patient 
to “weakness.” The duration of these complaints 
was fourteen months. Figure iiA, taken without 
anesthetic, shows a suggestion of a tilt; how- 
ever, Figure 6S, using the technique described, 
shows an extensive tilt. 

DISCUSSION 

Changes in the ankle mortice, following 
one or more inversion injuries, do not have 
to be very extensive in order to cause severe 
disabilities. The diagnosis of “ankle sprain” 



Fig. 5. Case iii. 
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Fig. 9. A borderline case. There are minimal changes 
seen in extreme inversion following local anes- 
thetic. Patient had complaints of chronic instabil- 
ity. The roentgenogram also shows the correct 
way to hold the foot for this exposure * 

a complete recovery in practically all cases. 
If the acute stage is not recognized the 
importance of this roentgen technique in 
diagnosing the chronic condition is very 
evident. Operative treatment as suggested 
by Watson-Jones and the various modifica- 
tions of this procedure offer very satisfac- 
tory results. 

CONCLUSIONS 

I. Minimal changes about the ligamen- 
tous structures of the ankle joint, medial 
as well as lateral, cause disabling com- 
plaints. 

* The technician's hand is shown here without protection in 
order to better illustrate the position in which the foot should be 
held. 



Fig. 10. This patient “sprained” her ankle eighteen 
months prior to this roentgen examination. She 
has been under treatment for that period and 
never had a roentgenogram taken. 

2. The diagnosis of sprain is too readily 
applied to injuries of the ankle. 

3. Roentgenograms with the technique 
described simplify the method of making a 
diagnosis of a tear of the lateral collateral 
ligament of the ankle joint. 

4. Early and accurate diagnosis of mini- 
mal as . well as extensive changes in the 
ligamentous structures of the ankle joint 
insures the possibility of a good end result. 
140 East 54th St. 

New York, N. Y. 
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PHILADELPHIA, PENNSYLV'ANIA 


T he use of the organic compound, 
priodax, for oral cholecystography has 
become widespread in roentgenology. Nu- 
merous clinical reports have attested to its 
reliability According to these in- 
vestigators, one of its recommendations is 
the fact that it is largely excreted through 
the kidneys, so that confusing shadows of 
dye in the colon no longer interfere with 
roentgen interpretation. Although Rigler 
and Mixer® have demonstrated that dio- 
drast injected through a T tube during 
cholangiography may pass through the liver 
and be seen in the kidneys, there seem to be 
only two references in the English litera- 
ture to the possibility of obtaining acces- 
sory information concerning the kidneys 
during a routine gallbladder examination. 
Hefke® mentions the fact that a priodax 
cholecystogram of one of his patients dem- 
onstrated a hydronephrosis which had not 
been suspected clinically, and the same 
observation has been made by Sosman.® 
Because of a similar experience in our clinic 
(Fig. i), we began to look for shadows of 
the dye in renal structures in every chole- 
cystogram in which priodax was used, and 
it soon became apparent that such shadows 
were visible in a surprising number of 
instances (Fig. a). 

While it is known that all of the dye is 
eliminated through the kidneys within 
forty-eight hours, the rate of clearance has 
not been hitherto determined. To this end 
several patients were examined at frequent 
intervals for twenty-four hours following 
oral administration of priodax, and an at- 
tempt was made to increase the density of 
the dye in the renal pelvis and calices by 
means of restricting fluids to the patient 
and compression of the lower abdomen for 
a suitable time before each roentgen ex- 


posure. At no time during this study was the 
dye in the kidney sufficiently increased in 
density to indicate that there was any sig- 
nificant interval after ingestion when maxi- 
mum excretion might be expected. 



Fig. I. Cholecystogram after priodax (double dose 
method) of a patient complaining of indigestion 
and right upper quadrant pain. Nothing abnormal 
seen in the gallbladder. Note, however, the faint 
shadows of the dye in the drainage system of the 
right kidney. These structures are greatly dilated. 
A diagnosis of hydronephrosis was made on this 
evidence and later confirmed bj' urography. 

However, as a result of this experience, 
it is suggested that two changes be made in 
the technique commonly employed for 
cholecystography. Patients should be in- 
structed to refrain from taking any fluids 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pa. 
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Fig. a. From a roentgenogram made sixteen hours 
after the oral administration of priodax (double 
dose method). The dye is seen faintly outlining the 
normal pelvis and calices of the left kidney. 

for ten hours preceding the roentgen ex- 
amination, and at least one roentgenogram 
of the upper abdomen should be made on a 
14 by 17 inch film with the patient supine 
and preceded by compression applied to the 
lower abdomen and pelvis for ten minutes. 
It is well known that renal disease fre- 
quently masquerades behind gastrointes- 
tinal symptoms. Indeed, patients have even 
presented well developed jaundice as the 


first symptom of an acute right pyonephro- 
sis, and the jaundice has subsided promptly 
after catheter drainage of the renal pelvis.® 
In many individuals the common bile duct 
and right renal pelvis are in juxtaposition 
so that inflammatory disease in one organ 
produces changes or obstruction in the 
other. By slight variation in the technique 
of cholecystography, important informa- 
tion about the kidneys may be gained, and 
the roentgenologist will be fulfilling his 
function of obtaining the maximum amount 
of information concerning the patient from 
the examination at hand. 

3400 Spruce St. 

Philadelphia 4, Pa. 
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HETEROTOPIC OSSIFICATION IN AN AREA OF 
METASTASIS FROM RECTAL CARCINOMA 
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D evelopment of new bone in soft 

tissue neoplasms has been reported 
infrequently Dukes ® in 1939 de- 
scribed 4 cases of rectal carcinoma exhibit- 
ing this process. Our review of the literature 
since that time has not uncovered any other 
instances of heterotopic ossification in non- 
osseous neoplasms. The case to be reported 
is unusual in that bone was discovered in 
an area of regional metastasis from rectal 
carcinoma. 

CASE REPORT 

A white male, aged fifty-five, Avas admitted 
to the hospital on June 3, 1945, complaining of 
weight loss and bloody diarrhea of several 
months’ duration. A large, hard, irregular mass 
was palpable in the rectal ampulla. Physical ex- 
amination was otherwise negative and routine 
laboratory work was non-revealing. A one- 
stage abdominal-perineal resection was per- 
formed and aside from some minor postopera- 
tive urinary difficulty the patient made an 
uneventful recovery. No metastases were noted 



Fig. I. Roentgenogram, February, 1946, showing 
only osteoarthritis of lumbar spine. No abnormal 
shadows of increased density. 


at operation. Microscopically the tumor showed 
anaplastic epithelial cells forming atypical 
glands invading deep into the muscle layers. 
The cells in general had basal nuclei and a 
moderate amount of cytoplasm. The nuclei 
varied, some being large, round and vesicular, 
others being small, deeply staining and oval. 
Mitoses were frequent. There were areas of ne- 
crosis and mucus formation. Infiltration of 
numerous polymorphonuclear leukocytes and 
mononuclear cells occurred diffusely. 

In February, 1946, the patient complained of 
pain in the coccygeal region. Roentgenograms 
at this time revealed only an advanced degree 
of osteoarthritis of the lower lumbar spine 
(Fig. i). The pain became progressively worse 
and in July, 1946, began radiating down the 
right thigh and leg. The roentgenogram then 
showed an irregular moth-eaten appearance of 
the body of the fourth lumbar vertebra. There 
was also noted a lobulated shadow of increased 
density, measuring about 6 by 2 cm., in the 
right half of the pelvis, adjacent to but not as- 
sociated with the spine of the ischium (Fig. 2). 



Fig. 1. Roentgenogram, July, 1946, showing lobu- 
lated shadow of increased density in right half of 
pelvis. Stereoscopically this lies in the region of the 
spine of the ischium but is not attached. 
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Fig. 3. Roentgenogram, September, 1946, showing 
that the radiopaque shadow in right half of pelvis 
has increased in size. Several small irregular areas 
of calcification are now present in the left half of 
the pelvis. The body of the fourth lumbar is in- 
creased in density, due to osteoplastic metastases. 

Because of the intractable pain, the sacrococcyg- 
eal area was explored but no gross carcinoma 
was found. The coccyx was removed, and on 
microscopic examination showed areas of ne- 
crosis, but no carcinoma. The patient was re- 
lieved of his pain and made an uneventful re- 
covery. 

A few weeks later the pain in the sacral region 
recurred and became progressively worse. 
Numbness developed in the right lower extrem- 
ity and walking became difficult. In September, 
roentgen therapy was instituted, but gave no 
relief. The patient lost weight rapidly and in 
early October lost voluntary control of urina- 
tion. Roentgenograms at this time revealed that 
the lobulated area of increased density had be- 
come larger and was more clearly demarcated 
(Fig. 3). A few small areas of irregular calcifica- 
tion were noted in the left half of the pelvis in 
the region of the medial border of the acetabu- 
lum. The body of the fourth lumbar vertebra 
showed slight collapse, with increase in density 
and areas of bone destruction. The body of the 
third lumbar was similarly involved by the 
metastatic process, but to a lesser degree. From 
this time on the patient’s condition became 
rapidly retrogressive and he died on November 
II, 1946. 

Autopsy Report. Gross examination: The 
pelvic peritoneum was covered with hard white 
nodules, ranging from i to 3 cm. in diameter. 



Fig. 4. Gross _appearance of retroperitoneal 
bony mass. 

To the left of the bladder was a hard growth 
that involved the serosal surface of bladder and 
invaded the prostate. Retroperitoneally a 
stony-hard, spherical mass (Fig. 4) easily 
stripped away from the right ischium, immedi- 
ately above the obturator foramen, leaving an 
intact periosteal surface. The mass measured 3 
by 5 by 6 cm., was white in color, and had a 
lobulated surface. It was surrounded by a dense 
connective tissue capsule and when sawed in 
two presented a white, bony surface, that was 
divided by several trabeculae. 

Metastatic nodules of carcinoma were found 
on the endocardium of the right auricle, in the 
liver, lungs, and in the second, third and fourth 
lumbar vertebrae. Several dozen small faceted 
stones were present in the gallbladder. The left 
kidney pelvis contained many soft yellow 
stones measuring from 0.2 to 0.3 cm. in di- 
ameter. Scattered throughout the parenchyma 
of both kidneys were many soft abscesses 
measuring from 0.3 to 0.5 cm. in diameter. 

Microscopic examination: Sections of the 
metastatic growths in the liver, lungs, right 
auricle, prostate and vertebrae showed invading 
anaplastic epithelial cells, forming atypical 
glands separated by thin strands of connective 
tissue. The cells were of columnar type, with 
small to medium sized nuclei; some of the latter 
were deeply staining, while others were vesicu- 
lar. The cytoplasm was abundant and some- 
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what basophilic. Mitoses occurred in moderate 
numbers. Large areas of necrosis were present. 
The growth tlrat invaded the prostate showed 
areas of mucoid degeneration similar to the 
original rectal growth. 

The retroperitoneal hard mass consisted for 
the most part of trabeculae of old bone, showing 
in a few areas small foci of blue granular 
amorphous material (Fig. 5). Elsewhere there 
was abundant young connective tissue contain- 



Fio. 5. Decalcified section of mass showing trabeculae 
of old bone, atypical glands, and mucus. 


ing osteoid tissue (Fig. 6). Scattered throughout 
the mass were atypical glands, some of which 
formed mucus. There were no leukocytes and 
few vessels. 

Section of the kidneys showed bilateral acute 
pyelonephritis. In none of the organs was there 
any metastatic calcification. 

COMMENT 

This case presents an adenocarcinoma of 
the rectum, which was removed by ab- 
dominal-perineal resection. A year after the 
operation an area of radiopacity was seen 
in the right pelvis. This opacity had not 
been present on previous roentgenograms. 
It progressively enlarged and at autopsy 
was found to be a spherical, bony mass in 
the region of the right obturator node. The 
mass though adjacent to the periosteum of 
the ischium was not intimately connected 
with it. It was scooped out with very little 
effort. 

There are two possibilities as to the 
nature of the bony mass. The first is that 



Fig. 6. Section of mass showing young connective 
tissue, osteoid tissue, and atypical glands. 

there was a pre-existing exostosis to which 
carcinoma had metastasized. The second 
possibility is that the carcinoma metasta- 
sized to the soft tissue in the region of the 
obturator node and bone then formed in 
the metastasis. The latter explanation ap- 
pears more logical to us. In the former case 
it would be necessary to postulate that if 
there were an exostosis, it would have had 
to separate spontaneously from the is- 
chium, as there was no evidence of any os- 
seous connection between the two. More- 
over, one of the earlier roentgenograms 
would have shown the presence of a bone 
tumor. It is impossible to rule out the exist- 
ence of a benign connective tissue tumor, 
which had been invaded and completely 
replaced by bone. 

The subject of heterotopic bone forma- 
tion has been widely studied and a number 
of theories have been postulated. Hug- 
gins® stimulated much interest in the prob- 
lem by inducing bone formation in certain 
connective tissues of dogs and rabbits with 
transplants of urinary tract epithelium. 
The explanation of this phenomenon re- 
mains incompletely answered, although the 
theories of Leriche and Policard^ seem to 
offer the best explanation as yet presented. 
They believed that heterotopic bone orig- 
inates by metaplasia of connective tissue, 
the two necessary factors being: (i) a 
young connective tissue medium, and (a) 
a calcified deposit in the immediate vicinity 
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of the connective tissue. The calcified de- 
posit, according to them, can be adjacent 
bone, or necrotic tissue which has become 
infiltrated with calcium salts. 

In our case the metastatic areas con- 
tained abundant young connective tissue 
stroma, and small areas of necrosis and 
mucoid degeneration. Some of these areas 
were infiltrated with calcium. The ossified 
tumor was, moreover, immediately adjacent 
to (but not directly connected with) the 
right ischium. Thus, both prerequisites of 
Leriche and Policard were fulfilled. 

The common features noted by Dukes® 
in his 4 cases of ossification in rectal cancer 
were: (i) long duration of symptoms, indi- 
cating slow growth; (a) histopathologic 
picture of growth of low grade malignancy, 
with no tendency to spread by veins or 
lymphatics; (3) presence of necrosis within 
the tumor. Our case showed necrosis in the 
tumor, but otherwise differed from the 
above in that it progressed rather rapidly 
and metastasized widely. 

The problem of the failure of new bone to 
form more frequently in tumors deserves 
consideration. Certainly one would think 
that the coincidental presence of young 
connective tissue and of a calcium source 
occurs frequently enough. Two conclusions 
may be drawn from this, we believe: (i) 
that other factors besides the two men- 
tioned previously are necessary for bone 


formation; (2) that small foci of ossifica- 
tion do occur more frequently, but remain 
undiscovered or at least unreported. 

SUMMARY 

A case is presented of heterotopic bone 
formation in an area of regional metastasis 
from carcinoma of the rectum and the 
explanation of this phenomenon is sug- 
gested. 

216 South Kingshighway Blvd. 

St. Louis 10, Mo. 
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INTRODUCTION 

C ancer of the tongue is known to be 
the commonest malignant lesion of 
the oral cavity, making up 2.1 per cent-* of 
all oral lesions. Many such growths go un- 
noticed for months, often being attributed 
by the patient to gastric upset with ac- 
companying “canker sore.” Cancer may 
start as a small, indurated, painless, non- 
tender ulcer which becomes raised and 
granular as it increases in size. Pain occurs 
as a late symptom, a fact which often 
accounts for the indifference of the patient. 
The anterior two-thirds of the tongue is the 
most common site of the disease. With 
lesions at the base of the tongue, meta- 
static nodes frequently appear before the 
patient develops pain, hoarseness, dys- 
phagia or dyspnea. 

DIAGNOSIS AND DIFFERENTIATION 

Examination of the tongue by visualiza- 
tion and palpation is easy, yet biopsy is the 
only method of verifying the diagnosis. In 
appearance, cancer of the tongue may vary 
from a hard-edged ulcer to a warty growth 
or indurated plaque. Occasionally no ulcer 
is visible but marked induration can be 
palpated. 

Complete history and careful examina- 
tion are important to determine the dura- 
tion and extent of the carcinoma and the 
presence or absence of palpable nodes. 
After confirmation by biopsy, treatment 
should be instituted immediately for within 
a matter of days, the rich lymphatic drain- 
age of the tongue® may change the charac- 
ter of the case from operable to inoperable 
with the development of lymph nodes,-* 
White patches on the mucous membrane, 
or leukoplakia, is a frequent forerunner of 
malignancy and may appear at any time, 
often persisting after the primary lesion has 
healed. It often accompanies luetic glos- 


sitis, vitamin deficiencies or it may be the 
result of irritants such as bad teeth, ill- 
fitting dentures or excessive smoking. 

The percentage of syphilis in cases of 
cancer of the tongue is high. Levin* re- 
ported five times greater evidence of 
syphilis associated with cancer of the 
tongue than with any other form of cancer. 
Ackerman and del Regato* state that the 
incidence of syphilis in cancer of the tongue 
is 20 to 40 per cent, while Sharp and 
Spickerman®® found only 13 per cent in 
their series. It has been suggested that the 
arsenic used in antisyphilitic treatment 
may be a predisposing factor in cancer of 
the tongue. This theory seems practical 
only when other signs of arsenical poisoning 
are present, such as skin changes on the 
hands and feet. 

Two lesions are often construed as carci- 
noma. One is glossitis rhombica mediana 
which was first described by Borcq and 
Pautrier in 1914.®® It is a benign condition 
with clinical symptoms of indurated, non- 
ulcerated, painless, superficial ovoid or 
rhomboid mass which is situated just 
anterior to the apex of the V-shaped cir- 
cumvallate papillae. The surface is smooth, 
shiny' and red but at times several yellowish 
tinged papules are present.*® 

The other lesion that is not unlike carci- 
noma of the tongue is the granular cell 
my'oblastoma. It is a smooth, firm mass 
covered by the epithelium of the tongue 
and characteristically the epithelium thins 
out only' over the dome and undergoes 
changes indistinguishable microscopically 
from carcinoma.* For this reason a deep 
biopsy must be done for a correct diag- 
nosis. Surgical excision is the treatment 
but it need not be as radical as for malig- 
nancy'. These lesions are not affected by 
irradiation. They' are benign in the major- 
ity' of cases. An exceptional granular cell 


» From the Department of Radiology of the College of Physicians and Surgeons of Columbia University and the Radiological Service 
of the Presbyterian Hospital, New York. 
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myoblastoma will metastasize and behave 
like a malignant tumor, 

PATHOLOGY 

Carcinomas of the anterior two-thirds 
of the tongue are usually well differentiated 
squamous cell epitheliomas. They metas- 
tasize to the regional lymph nodes and oc- 
casionally distant secondary metastases 
are noted. Lesions arising in areas of leuko- 
plakia are, in many instances, multicentric. 



ss 

Operable lesions 



squamous cell epithelioma of a lesser degree 
of differentiation without keratinization. 

In the past it was believed that the de- 
gree of histological differentiation of the 
tumor had a marked effect on the end re- 
sults of treatment. In view of the varied 
responses, however, it is now felt that this 
is no longer true.^® It is our impression that 
the rare anaplastic lesion of the anterior 
two-thirds of the tongue is less amenable 
to surgery or to radium needles and it is 



(Ja) 



Fig. I. Location of tongue lesions. 


However., the degree of malignancy is low 
with less tendency to involve contiguous 
tissue and the lymph nodes. 

The base of the tongue gives rise to 
squamous cell carcinoma, lympho-epitheli- 
oma. and lymphosarcoma. They metas- 
tasize to the regional lymph nodes as well 
as to distant areas. 

Previously the figure for distant metas- 
tases that could be appreciated clinically 
was 2 per cent.-- Sachs-^ reports 9.7 per cent 
with distant metastases on the basis of 
autopsy findings and 5.4 per cent on the 
basis of clinical findings. Lenz and Sproul’^ 
state that generalized secondary metastases 
are rare except in the transitional cell carci- 
nomas. This type is now considered 


best treated by intensive roentgen therapy 
which includes the lymph bearing areas. 
In these lesions disease is usually well be- 
yond the limits that can be appreciated 
clinically. 

CLASSIFICATION 

For the purpose of classifying the sites 
of the primary lesions. Morrow’s^® sugges- 
tion has been used. Of the 167 cases re- 
viewed by him, 56 lesions occurred on the 
left border of the tongue and 44 on the 
right border. On the mid-dorsum of the 
tongue there were 20 lesions while 3 arose 
on the tip and 42 on the base of the tongue. 

The accompanying diagrams (Fig. i) il- 
lustrate the location of the lesions in this 
study divided as to their operability. 
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In some clinics, surgery is the treatment 
of choice for primary lesions of the tongue 
while in others, irradiation is preferred. In 
1940 Martin et al}^ analyzed 556 cases of 
cancer of the tongue dividing the cases into 
operable, borderline, and inoperable groups. 
They favored irradiation at that time and 
the above terms indicate the classifications 
which are useful to both methods. 

The operable cases had small lesions 
which might have been excised with a 1.5 
cm. margin of normal tissue to insure re- 
moval of any extension not grossly evident. 
There were no palpable nodes, or if nodes 
were palpable, they were small and uni- 
lateral on the same side as the lesion. The 
general condition of the patients was good, 
making up the last essential for surgically 
favorable cases. 

The inoperable cases included the ad- 
vanced or recurrent lesions as well as cases 
involving the base or posterior one-third of 
the tongue and those invading the floor of 
the mouth and anterior fauces. Into this 
group, too, fell all cases with involved 
cervical nodes on the side opposite to the 
lesion, bilateral nodes or inoperable nodes 
on the same side as the lesion and lastly, all 
patients with poor general condition. We 
added to this group all lesions which started 
on the border of the tongue and extended 
across the midline. 

The borderline cases were those which 
fell into no definitive group but were usu- 
ally considered inoperable. 

The merits of this classification are that 
it is applicable to both irradiation and 
surgery in establishing definite criteria for 
treatment as well as in simplifying and 
clarifying analyses. 

TREATMENT OF TONGUE LESIONS 

Radiation for the treatment of cancer of 
the tongue is preferred for several reasons, 
the most important being, from the pa- 
tient’s point of view, that no impairment of 
speech occurs. From the medical stand- 
point, the mortality of the technical pro- 
cedure is ahnost nil. Finally, although it is 
difficult to evaluate accurately because of 


the conflicting reports in the literature, it is 
generally believed that the five year sur- 
vival rate is higher.^®’^® 

Radium needles interstitially are used in 
most cases involving the anterior two- 
thirds of the tongue. Occasionally external 
roentgen therapy is given first to reduce the 
infection and possibly the size of the lesion. 
However, because intensive irradiation 
devitalizes the tissues, dental extractions 
after treatment may result in necrosis of 
the bone. For this reason all carious teeth 
are removed first. If the dental work is ex- 
tensive enough to delay treatment, only the 
teeth on the side of the lesion are extracted 
and five to ten days following this radium 
is implanted. If the mouth is clean and 
edentulous, the course will be smooth. 
Since the teeth cannot be properly cleaned 
during the period of irradiation, bacteria 
lurking at the base of the remaining teeth 
may give rise to infection. To prevent this 
eventuality, the patient is started on 
chemotherapy twenty-four hours before the 
insertion of radium. By continuing chemo- 
therapy throughout the full treatment 
time, the discomfort from superimposed 
infection has been completely eliminated. 
As with any operative procedure, a good 
night’s rest is insured by adequate sedation. 
Breakfast is withheld and morphine is given 
one-half hour before anesthesia which is 
obtained by a bilateral mandibular block 
including the lingual nerve. 

The radium needles generally used are 
3.2 cm. long with an active length of 2 
cm., containing 1.98 mg. of radium filtered 
through 0.5 mm. of platinum. Each end 
of the needle has an inactive portion of 
about 0.5 cm. The sharp bevelled point 
permits easy penetration of tissue. The op- 
posite end has two eyes which are threaded. 
The eye nearest the shaft contains a fine 
black silk suture on which a small curved 
cutting edge needle is threaded. The distal 
eye has a special serum proof silk suffi- 
ciently long to attach to the cheek after 
the radium has been inserted. 

The tongue is gently held by an assistant 
and extended without the use of clamps or 
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sutures. The sites of insertion are decided 
upon before any needles are implanted so 
that only one puncture is made. In select- 
ing the sites, the distance from the mandi- 
ble is carefully considered. The needles are 
placed at least 0.5 cm. from the lateral 
margin of the tongue to prevent over- 
irradiation of the bone which might lead to 
osteomyelitis. The ideal distribution of the 
needles is obtained when they are placed i 
cm. apart. This prevents necrosis of the 
tongue and also delivers a more uniform 
dosage. Each radium needle is sewed to the 
tongue with one black silk suture which is 
tied loosely. Moderate edema tightens the 
tissue around the sutures so that the needles 
are held firmly without damage to the 
tongue and only rarely does a needle come 
out. Radium applied in this way is no more 
traumatizing than the insertion of radon 
seeds. The entire procedure including the 
nerve block requires little more than thirty 
minutes. A diagram of the tongue with the 
radium needles in place is shown in Figure 
6 . 

The radium needles remain in place 
until a calculated dose of 8,000 gamma 
roentgens or more is given, usually five to 
seven days, at which time they are removed 
easily by cutting the silk suture and by 
applying gentle traction on the radium 
thread. At the time of removal, bleeding is 
minimal and can be controlled by gentle 
pressure. 

The accompanying reproduced roent- 
genogram (Fig. 7) shows the radium needles 
in place. The one horizontal needle was in- 
serted in the floor of the mouth because the 
lesion extended almost to the gingival gut- 
ter. 


During the period of application, 1 
patient is kept comfortable with analgesi 
Fluid balance is maintained usually 
oral administration but the occasional 
calcitrant patient is given intraven* 
solutions. Most patients can take a sei 
solid diet but citrous fruit juices are to 
avoided because of discomfort to 
patient. Mouth irrigations are given ev 
three hours for comfort and cleanliness 
m spite of this measure, the tongue becoi 


coated, furred and foul. When this com- 
plication becomes severe, glycerine applied 
gently with a soft cotton swab is helpful. 
There is great individual variation in the 
amount of local pain present and if severe, 
it can be controlled by cocaine spray. The 
patient is hospitalized for the radium ap- 
plication but is not confined to bed. 

Since the radiation reaction is not ex- 
pected for a week or ten days following the 
treatment, the patient is usually discharged 
the day following removal of the radium 
and thereafter is followed in the outpatient, 
department. The reaction is characterized 
by a severe glossitis, a painful burning 
sensation and the formation of a white 
membrane uniformly covering the ir- 
radiated area. Because the inactive portions 
of the needles are nearest the palate, only a 
slight reaction develops here. The peak of 
the reaction is attained about three weeks 
following treatment and then gradual sub- 
sidence takes place. During this time the 
patient is given sedation either mild or 
moderately heavy as indicated by the 
severity of the reaction. By the time the 
tongue is healed sufficiently to tolerate 
palpation, the ulcer has disappeared and if 
the response has been favorable, only a 
mild induration persists. 

Three methods may be used for treating 
inoperable cancer of the tongue. The lesions 
located on the anterior two-thirds may have 
interstitial radium although it is not 
unusual to substitute roentgen therapy by 
means of an intraoral cone. If the latter 
method is chosen, an attempt is made to 
deliver 5,000 r tumor dose, using a cone 3 
cm. or 4 cm. in diameter. Treatment of 
lesions located at the base of the tongue is 
usually done by external irradiation with an 
8 by 10 cm. field to each side or occasionally 
a 6 by 8 cm. field to each side and one sub- 
mental field is used. Two fields are treated 
daily, giving 100 r to 150 r in air to each 
field until a tumor dose of 5,000 r to 6,000 
r is delivered. 

TREATMENT OF NODES 

The treatment of the nodes in cancer of 
the tongue remains a controversial subject 
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and the procedures used have been varied. 
A prophylactic neck dissection on the side 
of the lesion may be done or a complete 
bilateral neck dissection down to the 
clavicle. Some clinics treat nodes as they 
appear by the insertion of radon seeds and 
others use external irradiation. Still others 
give preoperative roentgen therap}”^ to the 
neck while the primary lesion is being 
treated and follow this with a radical neck 
dissection. Occasionally in rapidly develop- 
ing lymphatic involvement where the delay 
necessary to treat the tongue lesion first 
may result in the nodes becoming in- 
operable, a neck dissection is done first. 

Morrow^® reported that of 98 cases, 59 
had palpable nodes of which 11, or 38 per 
cent, showed no metastases. However, of 
18 cases without palpable nodes, 7, or 39 
per cent, showed metastases. He recom- 
mends surgical treatment of the tongue and 
bilateral neck dissection to the clavicle. In 
cases where unilateral or bilateral node dis- 
section was followed at a later day by a 
supraclavicular node dissection, a 50 per 
cent survival rate was obtained. 

The mortality rate for surgery since 1930 
has been 16.7 per cent. For all cases without 
nodes, 32.4 per cent survived five years, 
and 11.5 per cent of cases with nodes sur- 
vived five years 

Martin et al}^ recommend that the nodes 
be handled by irradiation as they appear. 
They base this opinion on a review of 118 
cases without nodes in which only 22 per 
cent developed metastases later. If radical 
neck dissection had been done on all the 
cases, 92 useless operations would have 
been performed. The operative procedure 
carries a 10 per cent mortality. 

Each node is treated through a small 
portal receiving 4,000 r to 8,000 r externally 
and this is followed by 5 to 10 threshold 
erythema doses with radon seeds. Radon 
seeds alone are used for isolated, outlying 
nodes or for small nodes recurring after 
treatment.’^® External irradiation alone is 
used for anaplastic and very radiosensitive 
lesions. 

Raven-“ states that metastatic nodes 
occur in 69 per cent before six months and 


in 27 per cent before two months. Of the 
188 cases without nodes treated by Mar- 
tin,^® only 22 per cent developed metas- 
tases later. In our group of 22 cases with- 
out nodes (operable group), 6 prophylactic 
neck dissections were done on the side of 
the lesion. Only one showed microscopic 
evidence of disease. 

In this hospital we usually do a prophy- 
lactic neck dissection on the affected side 
six weeks following the insertion of radium 
in the tongue if the lesion appears con- 
trolled and did not cross the midline. This 
is done whether or not nodes are palpable. 
The patient must be in good general condi- 
tion and, on a statistical basis of age, life 
expectancy should be five years or more. If 
the nodes are indefinite in outline or fixed 
to the underlying structures external ir- 
radiation up to 3,500 r to 4,000 r in air 
is given to one 8 by 10 cm, or 10 by 15 cm. 
field at the rate of 200 r to 250 r daily. Oc- 
casionally additional irradiation — 1,000 r 
to 1,500 r in air — is given through small 
cones to individual nodes. 

Early in this series large radium packs 
were applied externally to the neck for 
treatment of nodes. This method was dis- 
carded some time ago because external 
roentgen therapy has proved more effective. 
Occasionally radium needles or radon seeds 
have been inserted in metastatic nodes. 
The fibrosis and scarring produced by in- 
terstitial radium needles causes excruciat- 
ing pain in the neck. We feel now that this 
is unwarranted and prefer external roentgen 
treatment. This extensive scarring and 
fibrosis does not follow interstitial radium 
in the tongue because of the better blood 
supply. 

Considering Morrow’s’® good results with 
bilateral neck dissection, this procedure 
may be done more frequently in the future. 

MATERIAL 

Eighty-three cases of carcinoma of the 
tongue admitted to the Radiotherapy De- 
partment of the Presbyterian Hospital 
from December 2, 1929 to February 8, 
1946 were reviewed. All were proved by 
biopsy. They were classified according to 
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the criteria mentioned above and the tumor 
dose was calculated for each case. The 
Paterson and Parker charts were used for 
the determination of the radium dose and 
the K. S. Cole graph was used for the 
roentgen-ray dose. All dosages mentioned 
refer to actual tumor dose. The roentgen- 


lesions with each case designated by num- 
ber. Ten of 19 patients survived over five 
years, giving a survival rate of ^i.S per 
cent. Three patients were admitted after 
1942 and therefore could not be included in 
this percentage rate. Seven of the surviving 
10 cases had neck dissections, 4 of which 
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Fig. 2. Operable tongue lesions. 


ray factors were aoo kv., 25 ma., 50 cm. 
target skin distance, with i mm. Cu plus 
1.25 mm. A 1 filter. The average daily dose 
was 200 r to 250 r in air and the duration of 
treatment was four to six weeks. The size 
of the fields varied too widely to be listed 
here. 

Twenty-two cases were classified as 
operable. The average duration of symp- 
toms was 9.25 months as compared to seven 
months quoted by Sachs,^^ Martin et al.^^ 
and four months by Cade.^ There were 15 
white males, i negro male and 6 white 
females which is a ratio of approximately i 
female to 3 males. The average age was 
58.4 years. Serology tests were done on 17 
patients. Of these 6 were positive for 
syphilis. 

Nine patients were edentulous, 3 had 
teeth in fair condition and 10 had poor 
dental hygiene. Smokers and non-smokers 
^vere equally divided. The most common 
site of the lesions is the lateral border. 

present in 6 of the cases. 

The table in Figure 2 shows the tumor 
dose and survival period of the operable 


were bilateral. Of these 4, only i (Case ii) 
had histopathological evidence of disease 
in the nodes. 

Nine cases were classified as borderline. 
The average duration of symptoms was 7.4 
months. There were 7 white males, i negro 
male and i negro female. The average age 
for the group was 65.5 years. Only 6 his- 
tories recorded the serology; of these, 3 
were positive for syphilis. Five patients had 
poor teeth, i was edentulous and 3 had fair 
dental hygiene. Three patients were heavy 
smokers, 3 were moderate smokers and 3 
histories gave no reference to smoking. 
Leukoplakia was present in 3 cases. The 
site of the lesions with the number of cases 
for each is shown in Figure i . 

Figure 3 shows the tumor doses and sur- 
vival period of the 9 borderline cases with 
each case designated by number. None of 
the cases are represented in the five to ten 
year column although Case 8 and Case 9 
are too recent to have attained that sur- 
vival period. Both are living and well. On 
Case 8 a unilateral neck dissection was 
done five months after treatment of the 
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tongue lesion. The nodes were positive for 
cancer histopathologically. 

Case 3 had pulmonary and esophageal 
metastases and Case 5 had metastasis to 
the femur. 


16 used tobacco. Eleven of 34 patients had 
leukoplakia. Location of the lesions is 
shown in Figure i. 

A summary of the tumor dose and sur- 
vival period for each case in this group is 
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Fig. j. Borderline tongue lesions. 
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Fig. 4. Inoperable tongue lesions. 


There were 34 inoperable cases in which 
the average duration of symptoms was 7.5 
months, approximately two months lower 
than for the operable group. Twenty-seven 
white males, i negro male and 6 white 
females were represented with an average 
age of 58.4 years. Of 24 histories giving 
reference to serology, 9 were positive for 
syphilis. Of 23 dental histories 14 had poor 
teeth, 2 had fair dental hygiene and 7 were 
edentulous. Twenty patients were ques- 
tioned about their smoking habits. Of these 


shown in Figure 4. The condition of the 
nodes was mentioned in 30 histories and of 
these, 12 patients, or 40 per cent, had pal- 
pable nodes on admission. These were 
thought clinically to be metastatic. Of 
these 12 patients, only 4 had neck dissec- 
tions. Two patients (Cases 2 and 3), both 
of whom had palpable nodes before treat- 
ment of the primary lesion, had bilateral 
neck dissections. The nodes on both sides 
showed histopathological evidence of carci- 
noma. Case 2, who had 7,479 gamma roent- 
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gens to the tongue lesion, died at the end of 
twenty months of pulmonary metastases. 
Case 3 was given 7,800 r intraorally plus a 
tumor doseof 8,900 gamma roentgens to the 
tongue. Two years later he developed- a 
local recurrence and this was treated with 
4,909 gamma roentgens. He died three 
years and six months after admission with 
metastases to the eye and with extensive 
local disease. 

Two cases (5 and 8) had unilateral neck 
dissections before the primary lesion was 
treated because the tongue lesions could 
not be diagnosed. In Case 5 the primary 


well five years. Case 20 with histopatho- 
logical evidence of disease in the nodes had 
had a partial glossectomy one month prior 
to the radium insertion which was done for 
the rapid recurrence of the disease. He is 
living and well six years after radium in- 
sertion. The patient with histopathologi- 
cally negative nodes had involvement of the 
lip, floor of the mouth and gum. He re- 
ceived 7800 r plus 7,600 gamma roentgens. 
Four years after admission he had a local 
recurrence and died of local disease two 
years after the recurrence. 

Four unilateral neck dissections were 
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Fig. 5. Tongue lesions treated with roentgen irradiation only. 


lesion was discovered six months after the 
neck dissection and in Case 8 the tongue 
lesion was diagnosed two years after the 
neck dissection. Both lesions were situated 
at the base of the tongue. Case 5 died of 
cancer four months after the insertion of 
radium while Case 8 died two years after 
radium insertion or four years after the 
neck dissection. 

Five unilateral neck dissections on the 
affected side were done. Two had palpable 
nodes on admission. These were positive 
for cancer histopathologically and both 
patients died within one year. Of the 3 
cases with no palpable nodes, 2 had histo- 
patiological evidence of disease in the 
nodes. Case 19, with histopathological evi- 
dence of disease m the nodes, is living and 


done on cases admitted within the past 
three years. Case 25 now has disease in the 
opposite side of the neck although the lesion 
did not cross the midline. His neck dissec- 
tion was delayed until nodes were palpable. 
Five of 23 patients lived five years or more 
giving a survival rate of 21.7 per cent. 
Eleven cases were admitted after 1942 and 
therefore could not be included in this 
percentage. 

Eighteen patients were treated by roent- 
gen irradiation alone. All were inoperable 
because of the site of the lesion or extent of 
the disease except two. Cases I4 and 16 had 
small lesions but their general condition 
would not permit the use of interstitial 
radium. The average duration of symptoms 
was 5.8 months. There were 13 white males. 
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2 negro males, i Chinese male and 2 white 
females. The average age was 62.7 years. 
Twelve histories recorded the serology of 
which 4 were positive for syphilis. Sixteen 
histories recorded the condition of the 
teeth. Of these, 9 had poor teeth, 2 had fair 
dental hygiene and 5 were edentulous. 
Tobacco history of 13 patients showed 4 
heav)^ smokers, 6 moderate smokers and 3 
non-smokers. One had leukoplakia. The 
site of the lesions with the number of cases 
for each is shown in Figure i. 

The table in Figure 5 shows the tumor 
dose and survival period with each case 
designated by number. Eight cases, or 



Fig. 6. Diagram of the tongue with radium 
needles in place. 


44.5 per cent, had palpable nodes on ad- 
mission; 6 had no palpable nodes and in 4 
the nodes were not mentioned. No neck 
dissections were done. 

Two of 13 patients, or 16.9 per cent, 
lived over five years. Six patients were ad- 
mitted too recently to be included in this 
percentage group. Case 4 with a lesion at 
the base of the tongue received a tumor 
dose of 5,250 r.He died of pneumonia eleven 
years after treatment with no evidence of 
disease in the tongue. Case 7 also had a 
lesion at the base of the tongue which re- 
ceived a tumor dose of 5,400 r. He died of 



■‘1 


Fig. 7. Roentgenogram showing radium needles 
in place. 

coronary thrombosis eight years after treat- 
ment, The autopsy showed a superficial 
recurrence in the tongue. 

The 2 cases with small lesions on the 
lateral margin of the tongue, who were 
poor risks for radium insertion, are living 
and well two and a half and one and a half 
years without evidence of disease in the 
tongue or neck. Case 14, living two and a 
half years, received 4,400 r tumor dose 
with an intraoral cone. Case 16, living one 
and a half years, received 6,600 r. 

Two of the 18 cases had pulmonary 
metastases. 

Martin^® reported a five year survival 
rate of 57 per cent for the operable group 
treated by irradiation, surgery, or a com- 
bination of both. The inoperable group 
showed 7 per cent five year survival rate 
while borderline cases showed 36 per cent. 
The survival rate for the entire group was 
25 per cent but 45 per cent for those who 
had no metastases at any time. 

According to Greenwood, quoted by 
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Lane-Claypon,^^ 16.4 months is the average 
natural duration of life without treatment. 

CONCLUSION 

Eighty-three cases of carcinoma of the 
tongue were treated from December 2, 
1929 to February 8, 1946. Radium needles 
interstitially in the tongue, interstitial 
radium needles in the tongue plus roentgen 
irradiation, and roentgen irradiation alone 
were the methods of treatment used. Pa- 
tients treated after 1942 could not be used 
in estimating the over-all five year survival 
rate. Therefore, only the patients treated, 
up to 1942 were included. There were 55 
patients, 17 of whom survived five years or 
more, giving an over-all five year survival 
rate of 30,9 per cent. This compares favor- 
ably with the results of other clinics. All 
but a few received an adequate tumor dose. 
An attempt is made to give 8,000 gamma 
roentgens or more to the tongue when in- 
terstitial radium needles are used. If the 
radium dosage is less, supplementary 
roentgen therapy is given. Lesions that per- 
sist after the usual radium dose is given, 
receive roentgen therapy. When roentgen 
therapy alone is used, the aim is to give a 
tumor dose of 5,000 r to 6,000 r. 

The longest duration of symptoms was 
in the operable group. This is ambiguous 
for one would expect to find longer duration 
of symptoms in the more advanced cases. 
There seems to be no explanation for this. 

It is apparent that the size and extent 
of the lesion as well as the location are the 
most important factors in determining the 
prognosis regardless of the tumor dose 
given. However, until more is known about 
the biological behavior of cancer and the 
host’s susceptibility and immunity, the 
accepted tumor doses must be given. Pa- 
tients are given the full course of irradia- 
tion initially. 

We favor neck dissection because we 
know that frequently much normal tissue 
IS damaged by external irradiation without 
eradicating metastatic disease. No con- 
vincing argument can be made for neck 
dissection because of the small number of 


cases. Neck dissection does salvage the 
group of patients with histopathological 
evidence of disease in the nodes without 
clinical evidence of metastases. Whether 
the cases salvaged in this way are greater 
than the operative mortality cannot be 
stated from these cases. One patient died 
as a result of postoperative complications, 
but again the group is too small for any 
definite statement. 

SUMMARY 

1. Eighty-three unselected, consecutive 
patients with cancer of the tongue are re- 
viewed. Fifty cases were admitted up to 
1942. The group had an over-all five year 
survival rate of 30.9 per cent. 

2. The type of irradiation used in treat- 
ing the primary lesion is given in detail and 
the management of metastases is discussed. 

3. The tumor dose to the tongue is given 
for each patient and tabulated for easy 
reference. 

4. A classification for the grouping ot 
cases is described. 

Presbyterian Hospital 
622 West 168th St. 

New York 32, N. Y. 
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PRECISION DOSAGE IN INTERSTITIAL IRRADIA- 
TION OF CANCER OF THE CERVIX UTERI* 

By JAMES A. CORSCADEN, M.D., S. B. GUSBERG, M.D., mtd 
CHARLOTTE P. DONLAN, M.D. 

NEW YORK, NEW YORK 


C ONSTANT efforts to improve irradia- 
tion technique are required by the fact 
that in the treatment of cancer of the cervix 
uteri, in some 85 per cent of the cases, ir- 
radiation is the only method available 
since, according to those who perform 
hysterectomy by choice, only 10 to 15 per 
cent of the cases are proper subjects for this 
operation. Despite the fairly satisfactory 
results following the various irradiation 
techniques, there is dissatisfaction with the-, 
amount of radiation reaching the para- 
metrium by any procedure. Of the various 
techniques being tried in attempts to bring 
the tumor dose nearer to the ideal, we chose 
for study the interstitial method as one 
which had given superior clinical results 
and was worthy of an attempt at improve- 
ment. Employing the precision stereoscope 
to check the positions of the needles and to 
measure the distances between the various 
units, we have been able to calculate the 
number of gamma roentgens reaching any 
part of the pelvic cavity and to devise a 
pattern which apparently brings adequate 
gamma roentgen dosage to the uterus and 
all parts of the parametrium. 

The present status of the therapy of 
cancer of the cervix is the outgrowth of 
various phases of activity in the past. Fol- 
lowing Freund’s devising of an operation 
for removal of the uterus in 1878, it be- 
came apparent that while a satisfactory 
number of patients suffering from cancer of 
the corpus were cured, practically none 
with cancer of the cervix survived very 
long. Vaginal hysterectomy had a much 
lower operative mortality but the cancer 
mortality was the same. The radical opera- 
tion devised in 1894 by Ries,^^ Clarke,® 
erder,^^ and Wertheim^® was followed by 


a considerable number of cures. Some defi- 
nite principles of radium therapy were 
established by Bailey^ in 1915 and others. 
In roentgen therapy the development of the 
Coolidge tube permitted the accurate appli- 
cation of large doses of roentgen rays. With 
these techniques fairly well established, for 
several years there was a virtual competi- 
tion between the operative and radiation 
treatment of cancer of the cervix ending in 
the abandonment of the operation by 
nearly all in favor of radiation therapy. 
This was well expressed by Shaw^^ in 1937: 
“After careful observation of these cases 
over seven years. Professor Dougal and I 
have come to the definite conclusion that 
radium offers the best chance of cure as well 
as being the more humane method of treat- 
ment. Therefore, strong advocates though 
we were of the operation, we have now 
abandoned it.” Very shortly, however, it 
became apparent that some cancers of the 
cervix were definitely resistant to irradia- 
tion and that even in some 21 per cent of 
the earliest cases there was involvement of 
the pelvic lymph nodes. This, together with 
the improvement in surgical management 
which has reduced the operative mortality 
so strikingly, has stimulated some® to re- 
vive the operation with the hope that its 
permanent results will be better than those 
obtained by the old masters. Since, how- 
ever, such a small proportion of the cases 
are proper subjects for the operation, even 
if found to be superior in such cases, ir- 
radiation remains the only treatment 
available to the majority of the cases. 

The intracavity method of applying 
radium combined with external roentgen 
irradiation has become the more or less 
standard procedure but unfortunately de- 
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livers an inadequate tumor dose to the 
lateral parametrium. While there is some 
evidence that the quality of the rays may 
have a bearing on the effectiveness of ir- 
radiation, it is much more apparent that 
the quantity of radiation is what really de- 
termines the result. Expressed in terms of 
gamma roentgens, it is commonly ac- 
cepted that 7,000 gamma roentgens or more 
applied to a cancer cell will destroy it with- 
out severely injuring the normal tissues. At 
15,000 gamma roentgens all tissues are 
destroyed and a slough created. The prob- 
lem is to apply an effective dose to all 
regions in which the cancer is observed or 
suspected. Although 15,000 gamma roent- 
gens is easily applied to the center of the 
uterus, the dose reaching the lateral wall of 
the pelvis is below the minimum tumor 
dose 'in nearly all of the techniques em- 
ployed, whether intracavity radium plus 
external roentgen irradiation, vaginal cones 
or the use of interstitial radium needles.® 
Efforts to overcome this deficiency have 
been made by increasing the voltage and 
more accurate beaming of external roent- 
gen rays, by more precise application of the 
vaginal cones,^-’® and by the use of radon 
seeds introduced into the parametrium, 
controlled by roentgenograms which reveal 
the scantily supplied areas into which sup- 
plementary seeds are then introduced.^ 

We were attracted to the interstitial 
technique by the superior clinical results 
obtained by Pitts and Waterman®’'"* and by 
the reasonableness of the idea that by di- 
rect implantation within the area in which 
radiation was desired, any amount of radia- 
tion could be obtained. Our plan of pro- 
cedure was to determine accurately, by the 
precision stereoscope devised for pelvim- 
etry, the location of the various radium 
units placed in the uterus and para- 
metrium, to measure the distance between 
them and from these measurements calcu- 
late the dose which had been delivered to 
any point in the pelvis. 

The capsules and needles were intro- 
duced with certain precautions which will 
be mentioned later. On the day following 


operation, a precision stereoroentgeno- 
gram was made. The distances between the 
centers of the various radium elements were 
measured and a tracing of one of the films 
made on paper on which the measurements 
just mentioned were recorded (Fig. 4). The 
cervical mass was drawn to scale and the 
volume calculated to include 0.5 cm. of 
tissue beyond the circle of needles. The 
Paterson and Parker tables"-® are used to 
estimate the gamma roentgens delivered to 
the volume of tissue. Corrections are made 
for the I mm. platinum filter in the cap- 
sules. The radiation from the parametrial 
needles are determined on the dosage 
tables for linear radium sources according 
to Quimby.*^® 

Figure i is an example of- our initial ef- 
forts. The intrauterine tandem contained 
two 10 milligram tubes, 2.3 cm. long, active 
length 1.25 cm., i mm. platinum filter. In 
the cervical mass were inserted a stockade 
of eight needles parallel to the cervical 
canal, with a radius of 1.5 cm. from the 
cervical canal, i cm. apart, length 3.2 cm., 
active length 2 cm., containing 1.98 mg. 
radium, 0.5 mm. platinum filter. One 
centimeter lateral to this circle of needles 
and, at their point of entrance separated 
by a distance of i cm., were inserted two 
needles each 6 cm. long, active length 5 cm., 
containing 4.8 mg. radium, filter 0.5 mm. 
platinum. Those were directed in a lateral 
and upward direction and diverged from 
each other in the coronal plane. The dura- 
tion of treatment was 120 hours. 

Figure 2 is a diagram made from a trac- 
ing of one of the films to indicate the 
positions of the centers of the parametrial 
needles. The stockade of needles in the 
uterus and the intrauterine tandem are not 
represented in detail. In this pattern the 
irregular order of arrangement is obvious, 
and is due to the lack of familiarity with 
this method and a lack of visualization of 
the position and axis of the uterus and the 
shape of the parametrium. 

The dose is adequate in the cervical mass 
which received 10,000 gamma roentgens. 

The dose in the paracervical tissues was. 
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on inspectionj so obviously deficient that it 
was not calculated. 

The dose in the parametrium at ‘'‘W” 
near the lateral pelvic wall was on the right 
side 2.JI40 gamma roentgens and on the left 
1,315 gamma roentgens. Between the para- 
metrial needles on the right side there was 


parallel to the uterus. Then a new principle 
was introduced. Two 6 cm. needles i cm. 
apart were inserted as close to the lateral 
pelvic wall as possible, entering the vaginal 
wall at the junction of the middle and up- 
per thirds and lying in a position parallel to 
the pelvic wall. It was this procedure which 



Fig. I. Case i. Drawing from roentgenogram showing distribution of radium. 


delivered 9,600 gamma roentgens and on 
the left 6,600 gamma roentgens. The 
paucity of radiation in the space between 
needles set wide apart and the sufficiency of 
the dose between closely placed needles is 
apparent. 

The second case (Fig. 3) illustrates the 
next step. Three 10 mg. tubes were in the 
intrauterine tandem. The stockade of eight 
3. a cm. needles with a radius of 1.5 cm. 
were inserted as in the first case. Then on 
either side of this stockade, 2.5 cm. distant, 
was inserted a 6 cm. needle in a direction 


led to the devising of a pattern in which all 
of the needles lay approximately in the 
sagittal plane. By having the needles more 
or less parallel, it was possible to add or 
subtract a unit in order to modify with 
some accuracy the distribution of radiation. 

With the pattern (Fig. 4 and 5) in this 
second case there was delivered to the 
cervical mass 14,800 gamma roentgens. 

Again the dose in the region lateral to the 
uterus was deficient, i.e., 1,902 gamma 
roentgens. 

In the lateral parametrium there was de- 



Fig. a. Case i. Tracing of roentgenogram to show the position of the centers of the parametrial needles and 
dose in gamma roentgens in the parametrium. The details of the needles in the cervical mass are not 
shown. 



Fig. 3. Case ii. Drawing of roentgenogram of pelvis to show distribution of the radium, 
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livered on the right side only a., 8 24 gamma 
roentgens and on the left 2,824 gamma 
roentgens. 

Case 111 (Fig. 6) illustrates the next step. 
Two 10 mg. tubes were in the intrauterine 
tandem. The stockade of 3.2 cm. needles 
had a radius of 2 cm. and were 1.5 cm. to 
2.5 cm. apart. This widespread distribution 
was made because of the enormous volume 
of the carcinomatous tissue in this particu- 
lar case. Lateral to this at a distance of i 
cm. and in a direction parallel to the uter- 
ine canal, one 3.2 cm. needle was inserted. 
Lateral to this and parallel to the pelvic 
wall were inserted three 6 cm. needles i cm. 
apart. On the right side they all lay in a 
plane parallel to the pelvic wall. On the left 
side the middle needle lay in a plane about 
I cm. medial to the plane of the other two 
needles. In this pattern (Fig. 7) the cervical 
mass received only 9,557 gamma roentgens 
because of the wide diameter and spacing 
of the stockade of needles in the cervix. 

The parametrial tissues received 5,663.1 
gamma roentgens on the right and 5,924 
gamma roentgens on the left. 

The lateral parametrial tissue at “W” 



Fig. 6 . Case in. Roentgenogram of pelvis to 
show distribution of the radium. 

received on the right side 7,000 and on the 
left 3,009 gamma roentgens. The difference 



Fig. 7. Case iii. Tracing of roentgenogram to show positions of centers of needles and doses in gamma roent 
gens m various parts of the parametrium. The details of the needles in the cervical mass are not shown. ' 
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is due to the fact that on the right side the 
needles lay in a plane parallel to the pelvic 
wall whereas on the left side they were 
placed in a triangular fashion. 

In this pattern the dose is beginning to 

IDEAL DISTRIBUTION OP- 


RADIUN APPLICATORS 



Cervical m.'ass _ _ _ iijOio.Sry 

Lateral pelvic "wall ab'W— <o,803.fi:*y 
Paracervical area at P <4,346-7 

Fig. 8. Diagram to show arrangements of needles to 
deliver apparently adequate radiation to cervix, 
paracervical region and lateral parametrium. 

be adequate but the distribution of radia- 
tion is still “spotty,” being completely 
adequate where the needles were close to- 
gether but deficient in other areas. 

_ We had learned, however, that we could 
uitroduce the needles with a considerable 
degree of accuracy into the positions previ- 
ously planned. Therefore an arbitrary pat- 


tern was devised which delivers apparently 
adequate radiation to all points in the 
uterus and parametrium. In this pattern 
(Fig. 8) there are placed in the intrauterine 
tandem end to end three lo mg. tubes. In 
the previous cases some overlapping of the 
tubes was necessary in order to get them 
into the available fountain pen reservoirs 
made of rubber. With the plastic- tubes 
made to fit these capsules, such overlapping 
is unnecessary. About this tandem with a 
radius of 1.5 cm. were placed in stockade 
fashion eight 3.2 cm. , needles. 

One and a half centimeters lateral to this 
and I cm. apart in a sagittal plane were 
placed two 3.2 cm. needles parallel to the 
axis of the uterus. 

One and a half centimeters lateral to 
these, or 4.5. cm. from the cervical canal 
were placed five 6 cm. needles parallel to 
the pelvic wall one centimeter apart. 

With this pattern there will be delivered 
to the cervical mass 11,010.8 gamma roent- 
gens. 

To the paracervical region at “P” was 
delivered 14,346.7 gamma roentgens. 

To the lateral parametrium near the pel- 
vic wall at “W” was delivered 10,803.1 
gamma roentgens. 

Figures 9 and 10 are roentgenograms of a 
case in which this pattern was employed. 

It is assumed that the needles can be in- 
serted as indicated. It will be seen that the 
dose in the paracervical region is high. If 
two needles are inserted here, they must be 
at least i cm. apart. In most cases this is 
made possible by the increase in the antero- 
posterior dimension of this part of the 
parametrium by carcinomatous infiltration. 
In the lateral pelvic region three long 
needles can be inserted with ease. The an- 
terior and posterior needles can be inserted 
in a normally distensible vagina. 

In one of the preliminary plans a pair of 
paracervical needles were placed i cm. 
lateral to the stockade of needles in the 
cervical mass and another pair i cm. lateral 
to this. The radiation from this pattern was 
to our surprise excessive, giving in the 
paracervical region a dose of 16,679.4 
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Fig. 9. Stereoscopic roentgenograms of needles inserted according to the plan in Figure 8. 


in the lateral parametrium 11,022.7 gamma 
roentgens. 


SUMMARY 

These cases and a diagram are presented 
to show steps in the development of a pat- 
tern of distribution of radium units which 
will provide an adequate “tumor dose” of 
radiation to the cervical mass, the para- 
cervical tissues and the parametrium out to 
its lateral limits. It was found that through 
a vagina which was not greatly deformed, 
the needles could be placed with consider- 
able' accuracy in the positions planned. At 
first by trial and error and later by calcula- 
tion a pattern was devised (Fig. 8) which 
seems to supply adequate tumor doses to 
the desired places, i.e.. 



Fig. 10. Later.il view of pelvis to show direction of 
uterine and parametri.al needles inserted according 
to the plan in Figure 8. 
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To the cervical mass, 11,010.8 gamma roent- 
gens. 

To the paracervical tissues, 14,346.7 gamma 
roentgens. 

To the extreme lateral parametrium, 10,803.1 
gamma roentgens. 

In the development of this plan it be- 
came apparent that needles, to be effective. 


atous infiltration or inflammation. Lack 
of care in ascertaining this axis accounts for 
the fact that occasionally needles in the 
posterior lip of the cervix perforate the 
posterior uterine wall and enter the peri- 
toneal cavity. 

The dimensions of the uterus are im- 
portant because intrauterine tandems must 



Fig. II. Sagittal section of female pelvis. (Reproduced by permission from “A Cross-Section 
Anatomy” by Eycleshymer and Schoemaker. D. Appleton-Century Co., New York, 1911.) 


must lie i.o to 1.5 cm. apart in the mass to 
be irradiated. Where, in the earlier cases 
the needles were farther apart than this, the 
areas between them received insufficient 
radium. These patterns are devised to fit 
the needles which are available to us. By 
employing weaker units set closer together, 
a still more homogeneous irradiation could 
be achieved. 

DETAILS OF TECHNIQUE 

Anatomy. The axis of the uterus (Fig. 1 1) 
is nearly perpendicular to that of the body 
and in its normal position about 60 degrees 
to the axis of the vagina. This axis can be 
changed considerably by traction on the 
cervix unless there is fixation from carcinom- 


reach the top of the cavity to destroy 
endometrium and prevent pyometra. The 
thickness of the cervical and uterine wall 
determines the amount of intrauterine 
radium, the number of needles in the uterus 
and their distance from the cervical canal. 
Thin walls, by the law of inverse squares, 
increase the liability of injury to bladder 
and rectum. 

The paracervical (Fig. 12 and 13) and 
parametrial tissues occupy an area roughly 
shaped like a truncated pyramid whose 
apex lies against the uterus and whose base 
is on the obdurator fascia. The anterior 
limits are determined by the bladder and 
the posterior boundary by the posterior 
layer of the broad ligament. Tnferiorly the 
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space merges with tlie paravaginal tissues, base is about 6 cm. vertically and 6 cm. 
Superiorly the space thins out into the true horizontally. The distance from the cervi- 
broad ligament near the uterus and later- cal canal to the obdurator fascia is about 
ally is covered by the fascia over the round 5 cm. The sweep of the pelvis increases this 



Fig. 12. Coronal section through female pelvis at the level of the tip of the cervix. (Reproduced by permission 
from "A Cross-Section Anatomy” by Eycleshymer and Schoemaker. D. Appleton-Century Co., New 
York, 1 91 1.) 



Fig, 13. Coronal section of female pelvis at the level of the fundus of the uterus. (Reproduced by permission 
from “A Cross-Section Anatomy” by Eycleshymer and Schoemaker. D. Appleton-Century Co., New 
York, 19H.) 

ligament anteriorly and the infundibulo- diameter posteriorly ' to about 6 cm.^and 
pelvic ligament posteriorly. The dimensions narrows it anteriorly to about 4 cm. 
of the truncated apex are about 2 cm. The normal vagina is urn-shaped with 
anteroposteriorly'and 4 cm. vertically. The considerable distensibility of the fornices 
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but in older persons and with carcinoma- 
tous involvement, may become a narrow 
elongated cone and may be distorted or 
held rigid by carcinomatous infiltration. 

Radium Technique. The intrauterine 
tandem as in any intrauterine radium ap- 
plicator should cover the full length of the 
cervical canal, the amount of radium being 
determined by the thickness of the uterine 
wall. 

The needles introduced into the cervix 
are 3.2 cm. long and laid carefully parallel 
to the uterine axis. Those in the paracervi- 
cal region lateral to the cervical stockade 
are likewise 3.2 cm. long and laid in the 
same axis. The needles in the extreme 
lateral position are laid parallel to the pel- 
vic wall. This is accomplished by retracting 
the vaginal wall as far as possible laterally 
with a long narrow retractor. If there is no 
interference by carcinomatous infiltration, 
the tissues can be flattened against the 
lateral pelvic wall so that the needles at 
their point of entrance are almost against 
the obdurator muscle and can be inserted 
in a direction parallel to it. The point of 
entrance is at the junction of the middle 
and upper thirds of the vagina. 

The pattern of distribution of the needles 
may be of two kinds, one in which the radi- 
ation units are distributed in the clinically 
apparent carcinomatous tissue and the 
other in which the units are placed so as to 
cover all the spots into which cancer of the 
cervix might spread, irrespective of the 
palpable mass. This is the pattern which we 
have employed — inserting the needles ac- 
cording to anatomical landmarks and in- 
serting more needles only when the volume 
of carcinomatous tissue was so great as to 
permit the addition of extra needles with- 
out danger to the intestine or bladder and 
in such a manner that they will lie at least 
1 cm. distant from any other needle. Other 
details such as the use of steel wires to con- 
trol the needles, the preoperative prepara- 
tion of the patient, preliminary external 
irradiation, packing of the vagina, the use 
ot a self-retaming catheter, postoperative 


administration of sulfa drugs, and so forth, 
are conventional, 

DISCUSSION 

This is an effort to deliver to all accessi- 
ble regions a dose adequate to destroy 
cancer without causing excessive injury to 
the normal tissue. It is assumed that irradi- 
ation has been selected as the best method 
for the particular case. With this decision 
made, it becomes academic whether the 
cancer is or is not sensitive to radiation 
either in the primary focus or in metastases 
in lymph nodes. Secondly, we predicate 
that the rays must be distributed not only 
to those areas in which the cancer is obvi- 
ous but also to those in which it may exist 
in microscopic form. 

The implanting of sources of radiation 
within the cancerous tissues in principle 
furnishes an ideal method for homogeneous 
irradiation. If the units are of small 
strength, they can be placed so as to 
furnish radiation, obviously greater im- 
mediately about the needles, but adequate 
in the spaces between. This is a simple 
matter of applying the principles elucidated 
by Paterson and Quimby. By introducing 
the sources of radiation directly into the 
cancer-bearing area, the dose will be maxi- 
mum in the tumor and diminish rapidly as 
one goes centrifugally toward the hollow 
viscera. 

The reliability of the measurements 
made with the precision stereoscope is 
high. In a test made by interns after six 
months’ obstetrical training with a bony 
pelvis, the error between the measurements 
made with the stereoscope and those taken 
directly from the specimen was less than 
2 mm. 

While it is our purpose to present only a 
study of radium dosage to be obtained by 
interstitial irradiation, we cannot avoid 
some discussion of the practical problem 
involved. The principal objection to the 
method is that it is blind and that the 
radium needles are likely to injure intes- 
tines, bladder and ureter. It requires a pre- 
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cise knowledge of the anatomy of the pelvis, 
some degree of surgical dexterity and a 
knowledge of the principles of irradiation 
technique. It will hardly be popular with 
surgeons who do not care to study the 
principles and details of radium technique 
nor with radiologists who do not practice 
surgery. 

The mechanical difficulties of inserting 
the needles in certain cases may be con- 
siderable. With the narrow conical vagina 
without fornices or one whose walls are 
held rigid or are distorted by carcinoma- 
tous infiltration, the manner of introducing 
the needles and their pattern may have to 
be altered, but except when the whole 
vagina is involved in a carcinomatous mass, 
these difficulties can be overcome, certainly 
much more easily than is the case with the 
intracavity method or with the vaginal 
cone. 

Much has been made of the greater 
likelihood of injury to intestine, bladder 
and ureter through the use of this method. 
Mechanically the bladder is rarely injured 
because of the fact that needles, improperly 
placed, almost always point posteriorly 
and not toward the bladder. The ureter will 
not be injured because of the bluntness of 
the needles. The rectum or bowel might be 
injured by needles introduced into the pos- 
terior lip of the cervix. Improperly aimed, 
they perforate the posterior wall of the 
uterus and have been shown entering the 
peritoneal cavity. This is the responsibility 
of the operator. If he visualizes correctly 
the axis of the uterus, he need rarely allow 
the needles to go out of bounds. Injury to 
arteries is rare because of the bluntness of 
the needles. Injuries to veins probably oc- 
cur frequently. In a small number of cases 
bleeding from the site of a needle puncture 
has been sufficient to require vaginal pack- 
ing. We have observed no pelvic hematoma. 

Radiation injuries by this technique are 
due to the same causes as with any other, 
primarily a neglect of two fundamental 
principles, — the use of small doses of radia- 
tion over a protracted period of time and 


the law of inverse squares. In the applica- 
tion of external roentgen irradiation the 
importance of the small daily dose of roent- 
gen rays is almost universally recognized. 
In discussions of radium technique, the im- 
portance of this principle is often ignored or 
deliberately minimized, the statement be- 
ing made that the administration of 
powerful radium units for a short time pro- 
duces the same effect as weak units for a 
long time provided that the milligram 
hours are the same. The recognition of the 
law of inverse squares is necessary when 
the uterine walls are thin or when the pos- 
terior fornix is so obliterated as to bring the 
radium in the cervix close to the rectum. 

In our experience with this technique, 
there have been no bladder injuries. In fact, 
vesicovaginal fistula in a woman cured of 
cancer is rare with any technique. We have 
had one rectovaginal fistula; this was in a 
patient suffering from a lymphogranulo- 
matous stricture of the rectum, complicat- 
ing the carcinoma of the cervix. 

Infection would seem to be a real danger 
when needles are plunged through a ne- 
crotic mass into the underlying tissue. In 
our experience severe infection occurred in 
one of the earliest cases when a laterally di- 
rected 6 cm. needle evidently punctured 
the obdurator fascia and caused a deep ab- 
scess of the upper thigh. 

Clinical results are not presented in de- 
tail. All of the cases treated had extensive 
involvement of the parametrium and were 
classified as Stage rii (League of Nations). 
We will only say that the immediate re- 
sults are striking and unmistakably su- 
perior to those following our use of the in- 
tracavity technique. 

CONCLUSION 

Eighty-five to ninety per cent of cases of 
cancer of the cervix uteri are suitable for no 
other treatment than radiation. 

By the use of the precision stereoscope 
the location of the radium units can be ac- 
curately determined, the distances between 
them measured and the dose calculated. 
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By this means a pattern of distribution 
of radium needles in the cervix and para- 
metrium has been developed which de- 
livers a minimum dose of 10,803 gamma 
roentgens to the areas indicated. 

While there may be areas still receiving 
insufficient radiation from this particular 
pattern, a method is presented by which 
such deficiencies may be measured and cor- 
rected. 

An important conclusion is that dosage 
should be expressed in terms of the amount 
of radiation reaching the various points at 
which it is aimed. Radium dosage expressed 
in milligram-hours and roentgen-ray dosage 
expressed in roentgens delivered to the skin 
is only partially informative. 

James A. Corscaden, M.D. 

1 80 Fort Washington Ave. 

New York 32, N. Y. 
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THE RELATION OF TRANSITIONAL CELL BUDS, 
GOLGI APPARATUS AND MITOCHONDRIA TO 
CARCINOMA OF THE BLADDER* 

By ALBERT E. BOTHE, M.D., DAVID S. CRISTOL, M.D. 

From the Urological Service, Jeanes Hospital 
PHILADELPHIA, PENNSYLVANIA 


''HE treatment of tumors of the bladder 
continues to be a subject of much con- 
troversy. Most clinicians are aware of the 
fact that every patient suffering hematuria 
has a possible tumor of the bladder until 
it is proved otherwise. The efficacy of diag- 
nostic urography and cystoscopy is ap- 
preciated by all. It still remains for the 
urologist to evaluate the various therapeu- 
tic measures to thereby determine the 
best treatment for each individual case. 
The subject of grading as introduced by 
Broders has helped to indicate the best 
treatment in may instances. At the present 
time, many physicians interested in this 
subject are beginning to appreciate still 
another consideration which will have to 
be correlated together with grading. We 
refer to the differentiation between pedun- 
culated and non-pedunculated or flat vesi- 
cal neoplasms. The experience of several 
investigators would indicate that a low 
grade non-pedunculated or flat neoplasm 
has proved to be more clinically malignant 
than the relatively high grade pedunculated 
type. After a careful study of each patient, 
the clinical urologist will have to select the 
type of treatment which his experience 
would indicate to be best. 

Although vesical neoplasms show wide 
variations in appearance, we are all agreed 
they take origin from the transitional cell. 
The tendency to create new terms for var- 
iation in cellular architecture and form is 
confusing. This practice frequently com- 
plicates the picture first for the general 
reader, and second for many therapists 
who have a lesser knowledge of cytological 
pathology. When elaborate detailed clas- 
sifications are thoroughly anal}*zed the 


terms are usually descriptive of a cellular 
arrangement, a condition which is depend- 
ent upon rate of cellular growth. This var- 
iation can be adequately classified by the 
application of grading. For this reason 
these tumors can conveniently be classified 
into two relatively sharp categories, one 
papillary, the other infiltrating. 

The most frequent picture is one in 
which a small papillary growth is found. 
Usuall}'’ this neoplasm is both pedunculated 
and low grade. The consensus as to the best 
form of treatment for such cases is tran- 
surethral fulguration with periodic cysto- 
scopic re-examination of the bladder to 
detect the earliest recurrence or appearance 
of a new tumor. This policy has proved to 
be very satisfactory for the majority of 
patients. It is interesting to note that even 
this best known category of vesical neo- 
plasm is being treated in several other 
ways. Transurethral fulguration with the 
insertion of one radon seed in the site of 
the pedicle has yet to be thoroughly eval- 
uated. Similarly, the results of irradiating 
the recurrences from previously fulgurated 
tumors in this group also remain to be 
evaluated. Another well recognized cate- 
gory is that in which multiple papillary 
growths of relatively low grade are found. 
Evidence has accumulated which would 
indicate that these lesions, if they have not 
extended beyond the muscular layer, are 
perhaps adequately cared for by extensive 
fulguration down to the muscle layer 
through a suprapubic cystostomy and 
followed by the implantation of radon 
seed. Here, as in all types of treatment 
short of total cystectomy, frequent re- 
examination of the bladder for recurrences 


* Presented at the Forth-eighth Annual Meeting, American Roentgen Ra>- Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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must necessarily be made to evaluate the 
results and to be on the alert for recurrent 
neoplasms. There are several workers in 
this field who advocate total cystectomy 
and ureterosigmoid transplantation for 
such cases. The efficacy of this plan of 
treatment yet remains to be accurately 
evaluated. Particularly for the flat infil- 
trating tumor one must endeavor to deter- 
mine the extent of the infiltration. While 
at best such a study has definite limitations, 
the use of pneumocystography and biman- 
ual examinations of the bladder under anes- 
thesia has proved most informative to 
many. For the extratrigonal tumor that 
has not invaded beyond the muscle of -the 
bladder, there are many who would advo- 
cate suprapubic segmental resections of the 
bladder. There are also those who recom- 
mend suprapubic fulguration with radon 
seed implantation and still others who con- 
sider total cystectomy with ureteral sig- 
moid transplantation. The latter two 
types of therapy have an equal number of 
enthusiasts for the trigonal infiltrating type 
of tumor. As with all other malignant neo- 
plasms of the body, there are those cases 
with extensive infiltrating lesions both with 
and without metastases. This group is 
being treated by many urologists with 
roentgen therapy. As with all conditions 
in which numerous methods of therapy 
have been and are being advocated, the 
clinician is well aware of the fact that no 
treatment approximates being a panacea. 
At the present time, there remains for 
evaluation several additional therapeutic 
plans. We await learning the effect of the 
intravenous administration of radioactive 
materials on all the types of vesical neo- 
plasm and the radon cystoscopic bomb. 

If there is a condition in which the pa- 
tience, judgment, and skill of the physician 
is to be tried, the management of vesical 
neoplasms ranks high on the list. Similarly, 
if there is a condition in which the value of 
early diagnosis has best proved itself, the 
ananagement of vesical neoplasm stands 
foremost. It could well be said that the 
best treated bladder tumors are those in 


which the following sequence of events 
occur; the patient promptly consults his 
physician immediately after having suf- 
fered hematuria; thephysician then prompt- 
ly subjects the patient to urologic investi- 
gation. Such cooperation would serve well 
to remedy what most optimistic urologists 
deem a bad situation. 

Unfortunately an accurate comparison 
of the four different methods of treatment, 
namely: fulguration, irradiation, segmental 
resection and total cystectomy, is impos- 
sible. This is due to wide variation in many 
factors. Some of these are wide variation in 
grade or cellular arrangement, age of pa- 
tient, duration of lesion, variation in degree 
of perfection in each particular treatment 
method. These are but a few of the factors 
which make it impossible for an accurate 
comparison of the different methods of 
treatment. 

When large series of all methods are ana- 
lyzed the improved end results are usually 
due to a mastery of the technique applied. 
In spite of the increase in the average dura- 
tion of life after the treatment of carcinoma 
by any of the four methods they must be 
considered to be inadequate. 

The preceding enumeration and brier 
discussion of the present status of the 
treatment of carcinoma of the bladder 
shows that the outlook for this group of 
patients is relatively unsatisfactory. The 
purpose of this study has been to try to 
establish a better understanding of the 
biological behavior of these tumors. This 
was done with the hope of improving our 
present efficacy of treatment. The project 
consists first, of a study of the distribution 
and arrangement of the transitional cells; 
second, a cytological study of the Golgi 
apparatus and mitochondria found in 
malignant and non-malignant cells. 

The presence of submucosal epithelial 
buds in the transitional cell covered tissues 
of the bladder was discovered by von Brunn 
in 1893. In a previous report he describes 
cell nests in the ureter in 38 out of 54 con- 
secutive autopsy specimens. These areas 
are identified as transitional cell buds. They 
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are somewhat irregular in outline and im- 
perfectly differentiated. Without entering 
into a discussion concerning the pathogen- 
esis of submucosal cell nests, most observ- 
ers are agreed that their appearance is 
very suggestive of susceptibility to activity 
of growth. In a previous report of 6 surgical 
specimens it was shown that the early 
changes which first involve the submucosal 
epithelial supporting tissue are inflamma- 
tory in type. This is followed by prolifera- 
tion of the basal layer which eventually be- 
comes papillary or infiltrating. These ob- 
servations are in accord with the animal 
experiments in which carcinogenic hydro- 
carbons have been used to produce car- 
cinoma. 

The literature contains more than coin- 
cidental evidence that the anatomic distri- 
bution of these cell nests may be closely 
associated with the tumors we are discuss- 
ing. The multiplicity of the epithelial buds 
in the renal pelvis, ureters and bladder is 
in accord with and very suggestive of the 
source of subsequently developed tumors. 
Frequently we destroy a bladder tumor 
only to find at a later examination that 
another has developed at a distant area. 
The removal of a kidney for papillary car- 
cinoma of the pelvis is frequently followed 
by tumor development in the remaining 
ureter. When the kidney and ureter are re- 
moved for tumor of the kidney pelvis this 
is frequently followed by the development 
of bladder tumors. These factual clinical 
observations are very suggestive that the 
subsequent tumors probably develop from 
the epithelial cell nests described above. 
This course of events also suggests very 
forcefully that the stimulating substance 
which has caused the tumor growth is still 
active. It also suggests that the activation 
of these cell nests should be dependent 
upon changes in susceptibility to activa- 
tion. 

If this hypothesis be true (granted it has 
not been proved) how may these immature, 
imperfectly differentiated ceil nests be 
rendered inactive or unsusceptible to 
growth? An approach may be by subjecting 


these cells to roentgen therapy. In support 
of this possibility 5 patients are presented. 
These patients were first seen in 1936. They 
all had low grade multiple papillomas of the 
bladder. Three were treated by roentgen 
therapy. This therapy established no ap- 
preciable change in the gross appearance 
of these tumors. They were subsequently 
destroyed by transurethral fulguration. 



Fig. I. This photomicrograph shows subtransitional 

cell buds. They may be single, double or multiple. 

Note the imperfect differentiation. 

The frequent follow-up cystoscopic exam- 
inations have never revealed any evidence 
of recurrence. The other 2 patients were 
treated only by transurethral fulguration. 
These patients continue to develop new 
tumors in other areas in the bladder. These 
appeared at intervals ranging from three 
months to one year. 

In 1945 after a discussion with Dr. E. P. 
Pendergrass we both agreed to give one of 
these patients a course of roentgen therapy 
over the bladder region. Except for three 
scattered small areas of bladder mucosal 
hyperemia the roentgen irradiated bladder 
lias been free from recurrence. The other 
patient (non-irradiated one) continues, to 
have new tumors develop. If we may con- 
sider the recurrences due to susceptible 
epithelium or susceptible epithelial nests, 
it may be assumed on hypothetical grounds 
that the roentgen therapy established 
changes in this epithelium which rendered 
the tissue less susceptible to carcinogenic 
irritation. Although the number of cases is 



538 


Albert E. Bothe and David S. Cristol 


October, 1948 


insufficient to draw definite conclusions the 
comparative difference in the clinical course 
is thought provoking. 

With the hope of establishing a better 
understanding of the biological behavior of 
bladder tumors the Golgi apparatus and 
mitochondria have been studied. The orig- 
inal description by Golgi in 1898 was 
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Fig. 2. This is a section of a papillary carcinoma of 
the bladder, Grade 2. It shows the mitochondria 
with a lesser tendency to form a juxta-nuclear 
clump than has been seen in the normal control. 
Also the mitochondria appear to be more gen- 
erally distributed throughout the cell. 

followed by a voluminous array of liter- 
ature. Although there are over two thou- 
sand publications about the Golgi appa- 
ratus most of the observations refer to 
findings in animal and plant life. Appar- 
ently no attention has been directed about 
the Golgi apparatus or mitochondria in 
human or animal bladder tumors. For pur- 
poses of definition it has been stated that 
tlie Golgi apparatus is a structure within 
cells which is blackened by osmic acid or by 
silver salts. It is distinct from finer articu- 
late matter which may be similarly black- 
ened. It is interpreted by different ^Yriters 
as fluid, semifluid, or solid, and is sharply 
separated from the surrounding cytoplasm 
so that its surfaces constitute interferences 
on which metals and a few dyes mav be ab- 


sorbed. It has been variously described as 
a series of canals or of vacuoles or as threads 
of lipoid material. In epithelial cells the 
usual position of the Golgi apparatus is in 
the cytoplasm distal to the nucleus, i.e. 
between the nucleus and free surface. 

The mitochondria have also been studied 
intensively but with less divergence of view 
regarding their reality or their physical 
nature. They have been separated by cen- 
trifugation and subjected to chemical anal- 
ysis. Tliis has shown them to be a lipopro- 
tein corhplex. They are subject to great 
variation in number and form, and most of 
the studies made on them have been em- 
pirical efforts to correlate these changes 
with previously known or new experimental 
conditions. 

. There were 1 5 bladder tumor specimens 
examined when possible normal or at least 
uninvolved tissue was obtained for con- 
trols. This preliminary study was recently 
reported in detail at the Fourth Interna- 
tional Cancer Research Congress by the 
author, Hastings and Dalton, with the con- 
clusion that several cases of the same tumor 
type have shown changes. Although that 
report referred to 290 operative specimens, 
only the vesical neoplasms will be referred 
to in this paper. The study showed differ- 
ences from the normal pattern of the Golgi 
apparatus and in the number, size, and 
shape, of the mitochondria. In certain in- 
stances changes have been found consist- 
ently in several tumors. .The changes, as far 
as the Golgi apparatus is concerned, may 
be reversal, or extension away from the 
nuclei membrane; or increase in amount. 
The mitochondria show, in some instances, 
an increase in number and decrease in size. 
In others, the reverse is true. 

Although the preliminary report on the 
Golgi apparatus and mitochondria studies 
does not warrant definite conclusions, the 
findings have stimulated our continued 
interest. We think the changes may prove 
of value in giving evidence as to relation 
between cytogenic changes and prognosis 
in cases of bladder papillomas. 

During the past decade the vast accumu- 
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lation of information about chemical car- 
cinogens has not been sufficiently empha- 
sized. While it is not within the domain of 
this presentation to discuss carcinogenic 
substances it is possibly a cause of acti- 
vating the transitional cell nests. Occu- 
pational carcinoma among chimney sweeps 
was recognized as early as 1775. The car- 
cinogenic potency of the complex hydro- 
carbons has been described and proved ex- 
perimentally. Physiological chemicals have 
been described as factors in the etiology of 
carcinoma. Although inconclusive chem- 
ically the potency of estrogenic substances 
has been proven to produce mammar}'- 
carcinoma in carcinoma strains of mice. 
Bile acids, cholesterol, vitamin D and sex 
hormones are other physiological chemicals 
under inconclusive consideration. The de- 
tection of carcinoma of the urinary bladder 
among aniline dye workers has been known 
since 1895. The azo dyes have been proved 
to be carcinogenic agents. Since a systemic 
chemical basis for carcinoma is not without 
stimulating evidence, it seems that the im- 
mature buds may be the tissue susceptible 
to activation. The predominant clinical 
impression is that a patient who has a 



Fig. 3. Papillary carcinoma, Grade i. This shows 
the reversal of the Golgi apparatus in the middle 
zone but with normal position in the more super- 
ficial and deep-lying cells. 



Fig. 4. Papillary carcinoma of the bladder, Grade. 2. 
This shows more complete reversal of the Golgi 
apparatus. In the normal controls the Golgi ap- 
paratus was toward the surface. 

tumor of either the renal pelvis, the ureter, 
or the bladder can have or may develop a 
tumor in any other of these locations. It is 
because of the keen appreciation of the 
association between these cell buds and 
the transitional cell type of tumor that one 
should consider a modification of the ac- 
cepted policy of treatment. Any mecha- 
nism which could arrest or prevent the ac- 
tivation of cell buds should be very helpful. 

Our present policy is to follow the radical 
surgical procedure with roentgen therapy 
over the remaining areas covered by tran- 
sitional cell epithelium. This will include 
the entire remaining urinary tract. While 
the patients thus far studied are too few 
and sufficient time has not elapsed, the 
follow-up on bladder tumor patients treated 
this way has given increased courage to 
advise this postoperative therapy for pa- 
tients with carcinoma of the renal pelvis, 
ureter, and bladder. 

SUMMARY AND CONCLUSIONS 

1. A simplified classification of bladder 
tumors is suggested. 

2. The possible association between tran- 
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sitional cell nests and bladder papillomas 
has been discussed. 

3. Postoperative roentgen therapy is ad- 
vised for the remaining areas in the urin- 
ary system covered by transitional epi- 
thelium. 

4. Differences from the normal pattern 
of the Golgi apparatus and in the number, 
size and shape of the mitochondria of nor- 
mal cells have been noted in human bladder 
tumors. 

5. The changes as far as the Golgi ap- 
paratus is concerned may be reversal with 
relation to the nucleus. 

The studies of the Golgi apparatus and mito- 
chondria were carried out at Jeanes Hospital, Phila- 
delphia, under a grant from and in cooperation with 
the National Cancer Institute, Bethesda, Maryland. 

The author wishes to thank Willard Hastings, 
M.D., and Albert J. Dalton, Ph.D., for their coop- 
eration in this study. 

255 South 17th St. 

Philadelphia, Pa. 

DISCUSSION 

Dr. Eugene P. Pendergrass, Philadelphia, 
Pa. Dr. Bothe in his paper has commented 
briefly on the present method of treatment, 
some of the reasons for the poor results, and has 
described an approach which he hopes will lead 
to a better understanding of the biological 
behavior of bladder tumors. His investigations 
are concerned with the submucosal transitional 
cell buds, the Golgi apparatus, and mito- 
chondria. My experience is such that I cannot 
discuss the relationship of the Golgi apparatus 
and mitochondria as it concerns the treatment 
or prognosis of bladder tumors, but I would 
like to reemphasize a few points about vesical 
neoplasms. 

Cancers of the bladder are commonly found 
in urologic practice, probably the most common. 
A large number are far advanced at the time 
treatment is instituted, because of the delay 
on the part of the practicing physician and most 
patients. Hematuria and vesical discomfort are 
the early symptoms in most instances. Carci- 
noma of the bladder is the most frequent cause 
of hematuria. 

Tumors of the bladder are usually primary, 
although as Dr. Bothe said this morning, one 
may observe a tumor developing in the bladder 
following the removal of either a kidney or the 


kidney and ureter. The diagnosis can be made 
by cystoscopy and biopsy in most instances, 
the Papanicolaou test in some, bimanual pal- 
pation of the bladder by vagina or rectum 
under anesthesia to determine extravesical ex- 
tension, the use of barium enemas, urographic 
and cystographic studies. In other words, what 
I am trying to say is that a complete diagnosis 
of the extent of the disease is important be- 
fore any treatment is instituted. 

It may be necessary in some instances to do 
an exploratory operation, and by exploratory 
operation I mean a laparotomy and cystotomy 
to determine whether the disease is confined to 
the bladder or has extended beyond. 

I think Dr. Jewett’s and Dr. Powell’s slides 
that Dr. Bothe showed here this morning are 
a good illustration of the reason for that pro- 
cedure. 

Although the type of tumor is important, 
Jewett feels that the most important component 
is the extent to which the tumor has penetrated 
the bladder wall. The recent trend in the treat- 
ment of carcinoma of the bladder has been to- 
ward radical surgery. In a recent paper Mar- 
shall reported the experiences of Memorial 
Hospital in patients treated by irradiation, 
and he stated that they parallel the survival 
rate of cases reported by Welch and Nathanson 
in Boston; in other words, the life cycle was 
approximately 18.8 months. 

If irradiation is employed — and it should be 
in many instances — one should not give so 
much irradiation that the effect will make the 
patient more uncomfortable then the discom- 
fort experienced by the patient with the origi- 
nal lesion. 

Dr. Bothe’s concept that submucosal tran- 
sitional nests of epithelium may be located in 
various, parts of the bladder and predispose to 
new tumor formation, and that these nests 
should be irradiated, is most interesting. I am 
sure he meant to say that these submucosal 
cell nests occur not only in papillary tumors but 
also in carcinoma. If these transitional cells 
are susceptible to irradiation, one may at least 
prevent new growths. 

Dr. Lenz has asked that I discuss the tech- 
nique that we employ. Dr. Bothe in this work 
has, I believe, shown a very good reason why 
one should do postoperative irradiation even 
when segmental excision is carried out in these 
lesions. He also shows that even after cysto- 
tomy, one should consider doing postoperative 
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irradiation over the entire urinary tract; that 
is, the remaining kidneys and the ureter; and 
he bases that concept upon the study of cases 
showing these transitional cell nests distributed 
throughout the urinary tract. I do not know 
whether time is going to prove that this is a 
valuable procedure or not, and neither does Dr. 
Bothe. My own thought about it is that we 
should try this out and that we should antici- 
pate that these transitional cell nests are sus- 
ceptible to irradiation, and that the dosage 
should not be too large. My own thought is 
that 1,000 r should be delivered into the area 
of the kidney, pelvis, ureter, and residual blad- 
der. These are done by daily dosages of 2.00 r, 
using fields that are adequate to cover those 
areas. Those fields measure about 15 by 16, or 
15 by 20 cm. 

Dr. Maurice Lenz, New York, N. Y. I 
wanted to know particularly whether you do 
this for carcinoma or only for papillomas. 

Dr. Pendergrass; I believe it should be 
done in carcinoma and papillomas of the blad- 
der. 

Dr. Lenz; The same doses? 

Dr. Pendergrass ; The same doses. 

Dr. Gordon E. Richards, Toronto, Canada. 
Having had no experience in the methods 
proposed by Dr. Bothe, I really have no right 
to take part in the discussion, and the chief 
comments I have to offer are to suggest that the 
degree of imagination which has been put into 
this investigation is one that is very stimulating 
indeed. The study of cell rests throughout the 
body is not new, and their significance in con- 
nection with the later development of various 
types of malignant disease has frequently been 
referred to. Whether an analogy may be drawn 
between these cell rests occurring in the urinary 
tract and those occurring in the neck, I do not 
know. We think we have observed in branchio- 
genic carcinoma, which may occasionally be due 
to the development of carcinoma from cell 
rests, that the degree of sensitivity is higher 
than in ordinary or more commonly occurring 
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secondary carcinoma from other types of le- 
sions in the neck. 

The amount of material which has been sub- 
mitted for study by irradiation is too small, as 
Dr. Bothe mentioned, to justify any very 
sweeping conclusions, but if the statements 
made justify the suggestion offered, there should 
be opened up a field of considerable usefulness. 
Most of us, I think, have been moderately dis- 
appointed with the results of radiotherapy 
in bladder tumors, and are equally convinced 
that in the future prevention, where it is pos- 
sible, is more important than attempts at cure, 
and this suggestion seems to offer that as a 
possibility. 

The matter of technique has been covered by 
Dr. Pendergrass and I can only accept his state- 
ments with some reservations. I do not know 
whether 1,000 r would actually be sufficient un- 
less it is regarded simply as an inhibitor. If we 
may reason from analogies elsewhere in the 
body, unless these cell rests are very radiosensi- 
tive, it would not be a sufficient dose to be de- 
structive of carcinoma cells. 

I would like to close by thanking Dr. Bothe 
for a very stimulating paper, which illustrates 
once again that often more progress is made by 
the detailed study of small groups than by 
more diffused studies of very large groups of 
cases. This has, to me, been a thought-provok- 
ing and stimulating paper from which I hope 
something useful will come in the future. 

Dr. Maurice Lenz, New York, N. Y. The 
tumor dosage given prophylactically by Dr. 
Pendergrass to Dr. Bothe’s cases of papilloma 
would, I believe, be inadequate to control 
bladder cancer. In a five to fifteen year follow- 
up study of 46 patients with cancer of the tri- 
gone treated by radium needles and cystostomy 
and reported in the American Journal of 
Roentgenology and Radium Therapy, 1947, 
Vol. 58, pp. 486-491, we found clinical freedom 
from cancer in 16 per cent if the tumor dose was 
less than 8,000 gamma roentgens and nearly 
33 per cent when it was over this amount. 
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THE ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


AT THE Forty-ninth Annual Meeting of 
Ya. the American Roentgen Ray Society 
held in Chicago from September 14 to 17, 
1948, radiology undeniably was placed on 
tire highest pedestal of its comparatively 
short but very fruitful existence. The latest 
technical achievements and especially the 
breath-taking progress in the solution of 
some of the most intricate atomic phe- 
nomena were reflected amply in the sub- 
jects of a Scientific Program already em- 
bodying medical topics of rare and unusual 
interest. 

The opening ceremony on Tuesday morn- 
ing was an inspiring affair. After the Call to 
Order and Presentation of the Scientific 
Exhibit awards of the previous year’s meet- 
ing by President J. Bennett Edwards, a 
cordial welcome was extended to the 
Society by Dr. J. Roscoe Miller, Dean of 
Northwestern University Medical School 
and President of the Chicago Medical 
Society. Dr. Vincent W. Archer, Chairman 
of the Executive Council, then in a heart- 
felt speech installed President-elect Law- 
rence Reynolds as the new President of the 
Society. Dr. Reynolds in an eloquent in- 
augural address vividly expressed the trend 
of the new developments which were to 
dominate the meeting. He humbly recalled 
how within one generation the “unicellular 
plant” originating in the basement of a 
hospital has grown into a modern depart- 
ment forming the keypoint at the “cross- 
roads of the hospital corridors” from which 
“knowledge is disseminated in many direc- 
tions to the benefit of the patient and to 
the advancement of medical progress.” 
Then, after paying tribute to many illustri- 
ous members of the Society who actively 


participated in this great work, he reviewed 
the important role radiology played in the 
development of some allied sciences which 
figuratively speaking were “spawned” by 
radiology. Now, radiology finds itself at 
the threshold of a new era. “We have 
entered new fields of scientific investiga- 
tion,” said Dr. Reynolds, “involving to a 
great degree relativity rather than the ab- 
solute with which scientists were accus- 
tomed to deal and as a result of the applica- 
tion of atomic fission in medical research 
science has come to regard the human being 
as an exquisitely constructed physiochemi- 
cal mechanism.” But he also cautioned 
that “the headlong, almost untrammeled, 
advances of science in its search for truth 
has led us into perilous situations.” 

Following this thought-provoking ad- 
dress the members of the Society were 
treated to an excellent round table discus- 
sion on “Bronchogenic Carcinoma” by 
Drs. William M. Tuttle, John R. Mc- 
Donald, William E. Adams, and Leo G. 
Rigler. The large number of written ques- 
tions placed from the floor attested to the 
popularity of this discussion. 

The afternoon session was taken up en- 
tirely by a symposium on “Congenital 
Heart Disease.” The clinical, roentgeno- 
graphic and surgical aspects were pre- 
sented by men with great authority in their 
respective fields. Considerable attention 
was paid to cardiovascular angiography, 
and Dr. Wendell G. Scott presented the so- 
called tautograph which serves for the 
automatization of the roentgenographic 
technique in cardiovascular and angio- 
graphic examinations. This apparatus is 
capable of making rapid serial roentgeno- 
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grams of short exposure, thus avoiding ex- 
cessive irradiation of the patient. Dr. C. 
Rollins Hanlon in discussing the surgical 
aspect gave a statistical analysis of the 
results obtained in 650 cases of congenital 
cyanotic heart disease at the Johns Hop- 
kins Hospital. He also showed an excellent 
moving picture in colors illustrating the 
operative technique and some unusual 
operative findings. 

On Wednesday morning another interest- 
ing panel discussion on the “Diagnosis and 
Treatment of Diseases of the Chest” was 
given by members of the regular weekly 
chest conference of the Hospital of the 
University of Pennsylvania, with Dr. 
Eugene P. Pendergrass acting as modera- 
tor. The participants were Drs. Julian 
Johnson, Simon Leopold, Joseph Atkins, 
Julius Comroe and Robert P. Barden, 
representing the surgeon, internist, 
bronchoscopist, physiologist and radiolo- 
gist on the panel. Mimeographed resumes 
of the cases discussed were distributed to 
the audience so that the problems involved 
could be more easily followed. The program 
was conducted in the same manner as the 
regular hospital conference, emphasizing 
the great value of group consultation. 

The interest in the roentgen study of the 
chest is so great that the first half of the 
afternoon session was also devoted to 
topics on this subject. Dr. A. C. Christie 
gave a masterful paper on the “Medical 
and Roentgenological Aspects of Mass 
Chest Surveys,” with particular emphasis 
on the results of the Washington Survey 
with respect to the percentage and type of 
tuberculous and other lesions discovered, 
and the value and type of subsequent 
roentgen examinations. Other papers were: 
“The Angiocardiographic Diagnosis of 
Syphilitic Aortitis” given by Dr. Charles 
Dotter; “The Fate of Oil Particles in the 
Lung and Their Relationship to the De- 
velopment of Bronchiogenic Carcinoma; 
a Roentgenological and Pathological Study” 
by Dr. L. R. Sante; “Hemosiderosis of the 
Lung Due to Mitral Disease; a Report of 
Six Cases Simulating Pneumoconiosis” de- 


livered by Dr. Edwin L. Lame and “The 
Role of Nitrogen Mustard as an Adjunct 
to Roentgen Therapy of Malignant Dis- 
eases” presented by Dr. Bernard Roswit. 

The second half of the Wednesday after- 
noon session was given over to a symposium 
of the utmost importance as regards future 
possibilities in the construction of more 
sensitive roentgenoscopic units. The sym- 
posium dealt with the “Intensification of 
the Roentgenoscopic Screen” but in the 
discussion that followed the progress in the 
design of “the scanning roentgen-ray tube” 
was also considered. As an introduction. 
Dr. W. Edward Chamberlain gave a brief 
review of the “Present Day Roentgeno- 
scopes and Their Deficiencies.” He stated 
that because of the low visual acuity which 
an observer has at the brightness levels oc- 
curring during roentgenoscopy, often roent- 
genographic procedures are preferred. Dr. 
Ralph E. Sturm then analyzed the “Funda- 
mental Limitations of Screen Intensifying 
Systems” and showed that at low levels 
of illumination the performance of all opti- 
cal devices (including the eye) is largely 
limited by statistical fluctuations in the 
number of light photons reaching the de- 
vice during the observation of an event. 
He also discussed the magnitude of these 
fluctuations existing under ordinary roent- 
genoscopic conditions and under conditions 
likely to occur with various intensifying 
devices, such as the Langmuir image tube, 
the Moon scanning system and the Colt- 
man image tube. In the next paper Dr. 
John W. Coltman presented in detail his 
“New Image Tube for Brightening the 
Roentgenoscopic Screen.” The arrange- 
ment permits the light from a fluorescent 
screen to eject electrons from a transparent 
photoelectric surface, accelerating these 
electrons and bombarding a second fluores- 
cent screen with them. The new tube will 
brighten- the image 500 times. Finally, 
Drs. Russell H. Morgan and John F. 
Roach described the “Clinical Potential- 
ities of Screen Intensification.” A tube that 
has a gain of approximately .300 times was 
tested in the Department of Roentgenology 
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at the Johns Hopkins Hospital for the past 
few months. The detail of the anatomic 
structures appeared four times as sharp as 
that provided by conventional roentgeno- 
scopes. In the discussion that followed Dr. 
Robert J. Moon gave a brief account of the 
latest progress in the construction of a 
“scanning roentgen-ray tube” which forms 
part of his amplification system reported 
in the June, 1948, issue of this Journal. 
The entire symposium was very appropri- 
ately under the chairmanship of Dr. Russell 
H. Morgan who has contributed so notably 
toward the improvement of roentgenologic 
apparatus during the past decade. The es- 
sayists were honored by the presence in the 
audience of Dr. W. D. Coolidge. 

An appropriate climax of this very profit- 
able day was the Caldwell Lecture which 
was delivered in the evening by Dr. B. R. 
Kirklin, a distinguished former President 
of the Society. The introduction was made 
by Dr. Lyell C. Kinney in his customary 
polished style. Dr. Kirklin spoke on 
“Graduate Education in Radiology,” a 
subject for which he is particularly equipped 
considering his long experience in the 
dual capacity of Director of the Instruc- 
tion Courses of the American Roentgen 
Ray Society and Secretary of the Ameri- 
can Board of Radiology. His words car- 
ried great authority and the suggestions 
made will undoubtedly have an outstand- 
ing part in fashioning programs for the 
best training of future radiologists. At the 
close of the lecture the Caldwell Medal was 
presented in a few well chosen words to 
Dr. Kirklin by President Reynolds. 

On Thursday a splendid symposium on 
“Radiobiology,” presided over by Dr. H. 
M. Parker, constituted the highlight of 
events. This symposium occupied the en- 
tire morning session and half of the after- 
noon session. Its participants were the lead- 
ing scientists in their respective fields, 
coming from all sections of the country. 
The subjects discussed were not only of 
unsurpassed interest in relation to radiol- 
ogy but they were also of the utmost time- 
liness as concerns their general practical 


importance. They included: “Findings on 
Total Body Radiation from Nuclear 
Sources” by Dr. Shields Warren; “Recent 
Developments in the Study of Radiation Ef- 
fects on the Hematopoietic System” by Dr. 
Leon O. Jacobson; “The Effect of Ionizing 
Radiations on Enzymes and Proteins” by 
Dr. E. S. Guzman Barron; “Radiobiological 
Additivity of Various Ionizing Radiations” 
by Dr. Raymond E. Zirkle; “Some Biologic 
Effects of Long Continued Irradiation” by 
Dr. Egon Lorenz; "The Metabolic Prop- 
erties of the Fission Products and Actinide 
Elements” by Dr. Joseph G. Hamilton; 
“The Influence of Radiation Exposure on 
Length of Life of Laboratory Animals” by 
Dr. Robert D. Boche, with a very com- 
petent general discussion by Dr. Edith H. 
Quimby and Dr. Paul Aebersold. 

The second half of the Thursday after- 
noon session was devoted to papers dealing 
with the physical and clinical problems of 
radiation therapy. Dr. G. Failla and Dr. 
H. H. Rossi discussed the “Dosimetry of 
Ionizing Particles.” The difficulties in 
measuring tissue doses for beams of various 
ionizing particles (electrons, protons) and 
neutrons in terms of r were examined. The 
opinion was expressed that an ionization 
chamber in which both the wall material 
and the gas are tissue equivalent may serve 
a good purpose. Dr. Lauriston S. Taylor 
analyzed the “Problems of Dosage Meas- 
urements for Radiations Above i Mev.,” 
and he arrived at the conclusion that in 
the range of high energies the r is not 
sufficiently flexible, necessitating complete 
revision of the dosage measurement. In 
another paper Dr. G. D. Adams, represent- 
ing a group of seventeen men working 
under the guidance of Dr. Donald W. 
Kerst reported on the “Techniques for 
Application of the Betatron to Therapy.” 
He described in particular the procedure 
which was used in treating a case of glio- 
blastoma with 21 mev. The day’s program 
was concluded with two papers on therapy, 
one by Drs. T. Leucutia and James C. 
Cook on “Malignant Degeneration of 
Benign Giant Cell Tumor of Bone,” and 
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the Other by Dr. Bernard P. ‘Widmann on 
“Cancer of the Lip” in which he reviewed 
more than 300 cases treated over a period 
of twenty-five years. 

There was a group of six very interesting 
papers on Friday morning. These included 
the following: “Relative Incidence of Bone 
Lesions, Including Fractures” by Dr. 
Sherwood Moore; “The Roentgen Ex- 
amination of the Cervical Spine” by Drs. 
Joseph C. Bell and James B. Douglas; 
“The Relation of Therapeutic Radiology to 
Clinical Medicine” by Dr. A. U. Des- 
jardins; “Intravenous Urography in the 
Study of Vesical Neck Obstruction” by 
Dr. W. J. Engel; “Deformities of the 
Bladder Secondary to Ureteral Stone” by 
Drs. Harold O. Peterson and Barnard 
Hall, and “The Early Diagnosis of Gastric 
Cancer by Photofluorography” by Drs. 
John F. Roach, Robert D. Sloan, and 
Russell H. Morgan. On Friday afternoon 
the following seven excellent papers were 
given; “The Occurrence of Gastric Ulcer 
in Diaphragmatic Hernia” by Drs. Glenn 
F. Miller and Howard P. Doub; “Gastro- 
intestinal Food Hypersensitivity as Shown 
by the Roentgen Ray” by Drs. E. J. 
Tallant, Frederick Urbach and Hugh A. 
O’Neill; “A Rapid Method of Roent- 
genologic Examination of the Small In- 
testine” by Drs. Sydney Weintraub and 
Robert G. Williams; “Subacute (Pseudo- 
tuberculous) Thyroiditis and Its Treat- 
ment” by Drs. John D. Osmond, Jr., and 
U. V. Portmann; “Some-Partial and Com- 
plete Obstructions of the Respiratory 
Tract in the Newborn Due to Tracheo- 
bronchial Malformations” by Dr. W. A. 
Evans; “The Time Factor in Cerebral 
Angiography and the Automatic Serio- 
graph” by Drs. J. M. Sanchez-Perez and 
R. A. Carter, and “Bone Involvement in 
Cryptococcosis (Torulosis)” by Dr. Vin- 
cent P. Collins. It is impossible in this 
limited space to give even an abbreviated 
account of the many important topics em- 
bodied in these papers and the fine thought- 
provoking discussions that followed. Suffice 


it to say that when the end of the day came, 
a large audience was still present to witness 
the ringing down of the final curtain on the 
Forty-ninth Annual Meeting. 

The other aspects of the meeting were 
equally successful. The Instruction Courses 
wliich this year were so ably organized by 
Dr. Harry M. Weber were exceedingly well 
attended. The Scientific Exhibits arranged 
by the Committee under the Chairmanship 
of Dr. Wilbur P. Bailey were most attrac- 
tive and enjoyed great popularity. The 
Technical Exhibits were splendidly as- 
sembled and disposed. The many new ap- 
paratus, instruments and devices displayed 
created unusual interest and the various 
exhibitors gave generously of their time in 
furnishing the necessary explanations. 

The social program deserves special 
mention. The Annual Golf Tournament ar- 
ranged by the local Chairman, Dr. Warren 
W. Furey, was held Monday at the 
Bunker Hill Golf Club, Niles, Illinois. It 
consisted of luncheon, an eighteen hole 
match for the Willis F. Manges Trophy and 
the Exhibitors’ Trophy, and an excellent 
dinner. On Wednesday evening, following 
the Caldwell Lecture, there was a delight- 
ful party, at which the Chicago Roentgen 
Society was host. The Annual Banquet on 
Thursday evening was a gala affair, with 
some unusual entertainment, splendid 
music, and gaiety and dancing lasting into 
the early morning hours. The Society is 
grateful to Dr. R. A. Arens, and his Com- 
mittee on Local Arrangements and to Mrs. 
R. A. Arens and her Ladies’ Committee for 
their competent and efficient work. 

To the executive staff and personnel of 
the Palmer House the Society desires to 
express its thanks for the capable manage- 
ment of the meeting and the many cour- 
tesies extended to the members and guests. 

It was an excellent meeting in every sense 
of the word. Dr. Reynolds and his Program 
Committee can derive pleasure and satis- 
faction in the knowledge that their untiring 
efforts have been rewarded with splendid 
success. T.L. 
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MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary y Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting; Netherland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

American Radium Society 

Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting; Atlantic City, 1949. 
Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting; Hotels Fairmont and 
Mark Hopkins. San Francisco, Calif., Dec. 5-IQ, 1948. 
American Collegeof Radiology 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6. Annual meeting; 1949, to be an- 
nounced. 

Section on Radiology, American Medical Association 
Secretary^ Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting; 1949, to be announced. 
Alabama Radiological Society 
Secretaiy, Dr. C. S. Stickley, 515 Bell Bldg,, Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 

Arkansas Radiological Society 
Secretary, Dr. Fred Hames, 51 1 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association, 

Brooklyn Roentgen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. M eets monthly on fourth T uesday, October to April. 
Buffalo Radiological Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y, Meets second Monday evening each month, 
October to May inclusive. 

Central New York Roentgen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Three meetings a year January, May, 
November. 

Central Ohio Radiological Society 

Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday of 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Chicago Roentgen Society 

Secretary, Dr. John H. Gilmore, 720 N. Michigan Ave., 
Chicago II, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 
Cincinnati Radiological Society 

Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

Cleveland Radiological Society 

Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 P.M.on fourth Mon- 
day of each month from October to April. 

Dallas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 

* Secretaries of societies not here listed are requested to 


Denver Radiological Club 
Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver 2, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer. Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

Georgia Radiological Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 

Houston X-ray Club 

Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 

Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kansas Radiological Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kansas. Meets annually with the State Medical 
Society. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, i43o-48th St., Brooklyn, 
N. y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:45 p.m. 

Los Angeles Radiological Society 

Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Louisville Radiological Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday ‘at 
Louisville General Hospital. 

Michigan Association of Roentgenologists 
Secretary, Dr. R. D. McDufF, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 

nd the necessary information to the EiFtor. 
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Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary^ Dr. Chauncey N. Borman, 801 Medical Arts 
Bldg., I^nneapolis 2, Minn. Two meetings yearly, one at 
timeof Minnesota State Medical Association the other in 
the fall. 

Nebraska Radiological Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

North Dakota Radiological Society 

Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Northern California Radiological Club 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Ohio State Radiological Society 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 

Oklahoma State Radiological Society 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

Oregon Radiological Society 

Secretary, Dr. William Y. Burton, 242 Medical Arts 
Bldg., Portland 5, Oregon. Meets monthly 2nd Wednes- 
day, 8:00 P.M., Library of University of Oregon Medical 
School. 

Orleans Parish Radiological Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 
Pacific Northwest Radiological Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pacific Roentgen Society 
Secretary. Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 

Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Philadelphia Roentgen Ray Society 
Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

Pittsburgh Roentgen Society 

Secretary, Dr. R. P. Meader, 41x12 Jenkins Arcade ■ 
Pittsburgh 22, Pa. Meets 6:30 p.m. at Webster Hall 
Hotcl_ on second Wednesday each month, October to 
May inclusive. 

Queens Roentgen Ray Society 

Dr. J. E. Goldstein, 88-29 163rd St., Jamaica 
3, N. y. Meets fourth Monday of each month except 
during the summer. 

Radiologic^ Section, Baltimore Medical Society 
Secretary, Dr. Harry A. Miller, 245a Eutaw Place, Balti- 


more. Meets third Tuesday each month, September to 
May. 

Radiological Section, Connecticut Medical Society 
Secretary. Dr. Robert M. Lowman. Grace-New Haven 
Community Hospital, New Haven ii. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Radiological Section, District of Columbia Medical 
Society 

Secretary, Dr. A. A. J. Den, 1801 K St., N. W., Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Radiological Society of New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. j. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 

St. Louis Society of Radiologists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

Section on Radiology, California Medical Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. Edwin L. Rypins, 427 N. Main St., 
Bloomington, 111 . 

Shreveport Radiological Club 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Fr&re, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas -Radiological Society 

Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Utah Radiological Conference 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City i. Meets ist and 3rd 
Thursdays monthly from 7:30 to 10 p.m.. Salt Lake 
County General Hospital, September to June. 
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Utah State Radiological Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City I, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Virginia Radiological Society 

Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Washington State Radiological Society 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 

X-Ray Study Club or San Francisco 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M., 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 

Cuba 

Sociedad de RadiologIa y Fisioterapia de Cuba 
Presiderrt, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in flabana. 

Mexico 

Sociedad Mexicana de Radiologia y Fisioterapia 
General Secretary, Dr. D. P. Cossio, Marsella No. ii, 
Mexico, D. F. Meets first Monday of each month. 

British Empire 

British Institute or Radiology Incorporated with 
THE Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 p.M, and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Faculty or Radiologi.sts 

Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets third Friday each month at 4:45 p.m, at the Royal 
Society of Medicine, i Wimpole St., London. 

Canadian Association of Radiologists 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 
Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE Canadienne-Francaise d’Electrologie et de 
Radiologie Medicales 

Secretary, Dr. Orig6ne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 

Australian and New Zealand Association of Radi- 
ologists 

Honorary Secretary, Dr. Alan R. Colwell, 13S Macquarie 
St., Sydney, N.S.W. 

Honorary Secretaries, State Branches: 

New South Wales, Dr. E. W. Frecker, 135 Macquarie 
St., Sydney. 

Victoria, Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
Kilda. 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 
Brisbane. 

South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 

Western Australia, Dr. A. M. Nelson, I7g-B St. 
Georges Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 

South America 

Sociedad Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 


SociEDADE Brasileira DE Radiologia Medica 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

SociEDADE Brasileira de Radioterapia 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Brazil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 

Sociedad Peruana de Radiologia 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacion Medica Peruana 
“Daniel A Carrion,” Villalta, 218, Lima. 

Sociedad de Radiolocica, Cancerolocia y Fisica 
Medica del Uruguay 
Secretary, Dr. Arias Bellini. 

Continental Europe 

SoclETE BeLGE de RaDIOLOGIE 
General Secretary, Dr. S. Masy, in Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Medecins, Brussels. 

CeskoslovenskA spoleCnost pro rontgenologu a 

RADIOLOGII V PrAZE 

Secretary, Dr. Roman Blaha, Praha xii, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, eg Nowogrodzka .St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gdansk Section, Polish Society of Radiology 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Poush Society of Radiology 

Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banual MarScine, 30, 
S. 1 ., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. _ 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

Sociedad Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Schweizerische Rontgen-Gesellschaft (Societe 
Suisse de Radiologie) 

President, Dr. H. E. Walther, Gloriastr. 14, Zurich, 
Switzerland. 

Societa Italiana di Radiologia Medica 

Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 
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SCIENTIFIC EXHIBIT 
The Scientific Exhibit, as is the tradi- 
tion, formed an interesting and very valu- 
able part of the Forty-Ninth Annual 
Meeting of the American Roentgen Ray 
Society, which was held in Chicago, 
Illinois, September 14-17, 1948. President 
Reynolds and his Program Committee had 
arranged the schedule of the meeting in 
such a manner that ample time was given 
for the study of the exhibits. The Scientific 
Exhibits Committee, under the Chairman- 
ship of Dr. Wilbur Bailey cooperated in 
this by furnishing space accommodation 
next to the assembly hall. The exhibitors 
themselves contributed to the success by 
giving generously of their valuable time 
in explaining the purport and detailed ar- 
rangement of their exhibits. The attractive- 
ness of the display and the scientific in- 
terest of the subjects chosen as well as the 
timeliness of some of the atomic energy 
topics were stimulating and undoubtedly 
accounted for the popularity of the exhibits 
this year. The Committee on Awards ex- 
pressed its thanks to the Surgeon General 
of the Navy, to the Surgeon General of the 
Army and to the Chief Medical Director 
of the Veterans Administration for the ex- 
cellent exhibits from these services. The 
Committee awarded to the exhibits as in- 
dicated in the following description, the 
Silver Medal, the Bronze Medal and four 
Certificates of Merit. 

One of the most interesting and instruc- 
tive exhibits was that by Wendell G. Scott, 
M.D., and Sherwood Moore, M.D., Mal- 
linckrodt Institute of Radiology and Wash- 
ington University School of Medicine, St. 
Louis, Missouri, entitled “Automatization 
of Angiocardiography by the Tautograph.” 
The exhibit was the description of equip- 
ment which was devised to automatize 
cardiovascular angiography and other re- 
lated roentgenographic procedures. The 
purpose was to develop a system by which 
it would be possible to make repeated, 
short roentgenographic exposures using 
the Potter-Buclcj’" diaphragm. The tauto- 
graph was demonstrated along with details 


of construction and of the electric circuits 
that are employed. The apparatus offers a 
new principle in rapid serial roentgeno- 
graphy by utilizing a chain conveyor sys- 
tem for standard cassettes, by the incorpo- 
ration of a reciprocating Potter-Bucky 
grid and by a complete automatization of 
the entire equipment. Normal angiograms 
as well as some pathologic angiograms as, 
for example, cor biatriatum triloculare, 
Eisenmenger complex, etc., were used to 
illustrate the method. A cinematographic 
film was also projected showing the actual 
method of procedure. This exhibit was given 
a Certificate of Merit by the Committee on 
Awards. 

“Renal Pathology” was the title of an 
exhibit by Cesare Gianturco, M.D., Carle 
Hospital Clinic, Urbana, Illinois. This ex- 
hibit consisted of air brush drawings show- 
ing typical roentgen aspects of various 
renal diseases. The purpose was to show the 
usefulness of air brush drawings in demon- 
strating roentgenologic pathology. Some of 
the illustrated cases were from the author’s 
personal collection and others were repro- 
duced from those published in the litera- 
ture. An effort was made to abolish the un- 
important details and to emphasize the 
characteristic features of each condition. 

“The Time Factor in Cerebral Angiog- 
raphy: The Sanchez-Perez Automatic 
Cranial Seriograph” was the title of an ex- 
hibit by J. M. Sanchez-Perez, M.D. (by 
invitation), University of Southern Cali- 
fornia School of Medicine, Beverly Hills, 
California. The exhibit consisted of twenty- 
eight cerebral angiograms, selected from a 
series, and the Sanchez-Perez automatic 
cranial seriograph. Charts were included 
explaining the time factor in cerebral angiog- 
raphy. The apparatus has a magazine 
provided for six specially constructed cas- 
settes of 10 by 12 inch size which are run 
automatically every 2J seconds with the 
slow speed and all six in 4^ seconds with the 
fast speed, there being a synchronization 
with the timer. Each cassette is numbered 
from I to 6 with a lead number so that the 
sequence can be established after develop- 
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mentj and the position of the head can be 
recognized. 

The regularity of the intervals gives in 
the resulting angiograms, not only the pos- 
sible anatomical distortion or pathological 
condition but when the six roentgenograms 
are considered together they constitute a 
graphic representation of the physiological 
function of the circulation in the brain. 

Another exhibit was entitled “Pneu- 
marthrography of the Knee: An Aid in In- 
ternal Derangements” and was presented 
by W. H. McGraw, M.D., H. E. Snedden, 
M.D., J. W. Mulkley, I^d.D., and M. D. 
Sachs, M.D. (all by invitation), Crile 
Veterans Administration Hospital and Wes- 
tern Reserve University Medical School, 
Cleveland, Ohio. This exhibit, with its 
evaluation, was primarily designed to aid 
in the early and accurate diagnosis of the 
many conditions involving the knee joint. 
It was offered to illustrate the scope of the 
diagnostic value of pneumarthrography. 
The following subjects were included in the 
exhibit: (i) a short history of pneumarthrog- 
raphy; (2) special transparencies to il- 
lustrate the anatomy of the knee joint; (3) 
the methods of technique were outlined; (4) 
pneumarthrograms were shown with varia- 
tions of the normal of internal structures 
of the knee; (5) illustrative cases were pre- 
sented in detail; (6) an evaluation of pneu- 
marthrography was included; (7) among 
the surgical advantages it was pointed out 
that few if any exploratory operations are 
necessary on the knee joint. 

“Cancer Teaching Models Permitting 
Palpation” by Leonard B. Goldman, M.D., 
and Abram Belskie, F.N.S.S. (both by in- 
vitation), N.ew York Medical College and 
Queens General Hospital, New York, New 
York, was a very interesting exhibit which 
consisted of life-sized, full-colored models 
of various parts and organs of the body 
demonstrating early cancer. These models 
may be palpated. The following were 
shown: i. Mouth models with cancer in 
various locations. 1 . Ear, nose and throat 
models demonstrating malignant lesions. 
3. Breasts showing various tumors; a fe- 


male bust demonstrating radical mastec- 
tomy. 4. Models of lungs. 5. Gynecological 
models demonstrating types of cancer of 
the cervix and fundus. 6. Radium insertion: 
To show radium needles in tongue, radium 
tandem in the uterus, and colpostat and 
corks in the vagina. 

Lewis E. Etter M.D. (by invitation). 
Western State Psychiatric Institute and 
Clinic, Pittsburgh, Pennsylvania, presented 
an unusual exhibit entitled “New Method 
for Roentgen Anatomical Study of the 
Skull.” This new method was developed by 
disarticulating normal skulls and making 
films of the separate bones and of the skull 
with and without the bone in question to 
illustrate clearly the components of each 
bone as seen on the roentgenogram in the 
various standard projections. The exhibit 
of the roentgenograms so made was pre- 
pared by cutting out the black background, 
mounting and labelling the silhouettes on 
cleared film. The illustrations included the 
components of the sphenoid, the maxillae, 
the frontal and ethmoid bone, the petrous 
pyramid, the sphenoid bone and optic 
canal showing the optic foramen position, 
the parietal bones, the occipital and the 
temporal bones. The roentgenograms of 
bones of the skull specimens were presented 
with and without the respective bone in 
various positions, such as posteroanterior 
view, lateral view, basal view, oblique view. 
Waters position, etc., so as to obtain roent- 
gen images for guidance in the proper in- 
terpretation of routine roentgenograms and 
also to have examples for teaching. As a 
visual aid the method of cutting out the 
image in the roentgenogram from the black 
background and glueing this image to a 
cleared film gives one ample space for 
lettering the anatomical features directly. 
Examples of normal skulls with pneumo- 
encephalograms were included to illustrate 
this point. The final film with the image on 
is mounted between two sheets of plexi- 
glass. This exhibit was awarded a Certifi- 
cate of Merit. 

An extremely interesting exhibit was 
presented from the University of Chicago 
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and Argonne National Laboratory, Chicago 
Illinois, by James Crosbie, M.D., Burton 
Grossman, B.S., Charles L. McKeen, B. S., 
Richard Elghammer, B. S., and J. Garrott 
Allen, M.D. (all by invitation), entitled 
“Irradiation Hemorrhage: Heparine- 
mia(?).” This exhibit showed evidence that 
hemorrhagic aspects of total body irradia- 
tion may be due to the release of heparin 
and that such hemorrhage can be largely 
controlled by the administration of pro- 
tamine sulfate or toluidine blue. The role 
of the heparin like substance in the bleeding 
tendency can best be determined by meas- 
uring the in vitro tolerance of the blood to 
heparin. The sources of heparin and its 
extraction from animal tissue and its 
purification were illustrated stating that 
heparin has never been synthesized in the 
laboratory. The reactions of heparin with 
toluidine blue were demonstrated. Heparin 
forms metachromatic purple color with 
toluidine blue. Its anticoagulant effects are 
neutralized by toluidine blue. The reactions 
with protamine sulfate were also indicated. 

Examples were given showing that dogs 
exposed to lethal doses (450 r) of roentgen 
radiation developed progressive leukopenia, 
anemia and thrombocytopenia with pro- 
longation of clotting and bleeding time 
leading to hemorrhage. This hemorrhage is 
well controlled by* protamine sulfate or 
toluidine blue although the life is only 
slightly prolonged. A decreased heparin 
tolerance and control of hemorrhage with 
antiheparin therapy has been noted in (i) 
acute leukemia; (2) hemophilia; (3) ir- 
radiation injury; (4) hemorrhage compli- 
cating nitrogen mustard therapy. In idio- 
pathic thrombocytic purpura the heparin 
tolerance may be normal or decreased. 
Response to antiheparin therapy is variable 
and usually incomplete. No response to 
antiheparin therapy has been observed in 
hemophilia or the prothrombin deficiencies. 
The heparin tolerance test serves to deter- 
mine the ability of protamine sulfate to 
coagulate heparinized normal blood. The 
blood tolerance for heparin can be meas- 
ured by a simple titration procedure. For 


the therapy one can use protamine sulfate 
intravenously or intramuscularly as a i per 
cent solution in doses of 0.5 to 3.5 mg. per 
kg. of body weight two to three times daily 
or toluidine blue intravenously in doses of 
0.5 to 3.5 mg. per kg. body weight in 250 
to 500 cc. normal saline once a day or every 
second day. This exhibit was awarded the 
Silver Medal, the highest award in this 
year’s Scientific Exhibit. 

An interesting exhibit was presented by 
Lee A. Hadley, M.D. (by invitation), 
Syracuse, New York, entitled “Interverte- 
bral Foramen Studies.” The exhibit con- 
sisted of specimens showing normal and 
abnormal intervertebral foramina mounted 
in transparent plastic together with the 
roentgenogram and stained sections from 
the specimen. The purpose of the exhibit 
was to show different ways in which the 
intervertebral foramen may become con- 
stricted, limiting the reserve cushion space; 
and to demonstrate by cadaver material 
actual compression and distortion of the 
nerve root by herniation of disc substance 
backward into the intervertebral foramen. 

At the movable intervertebral foramen, 
there is a generous cushion space about the 
nerve, the latter being only about one-fifth 
the diameter of the opening. Restriction of 
this reserve cushion space results from 
foramen encroachment, predisposing to 
nerve root pressure. The foramen is rela- 
tively smaller compared to the nerve root 
than is the lower spinal canal as compared 
to the cauda equina. 

Roentgenograms of patients showed dif- 
ferent types of foramen encroachment: (i) 
physiologic; (2) traumatic; (3) degenera- 
tion of intervertebral disc with (a) spur 
formation backward from the disc margin, 
(b) spur formation forward from the pos- 
terior articulation, (c) pedicles coming 
closer together, (d) subluxation with tele- 
scoping of the posterior articulation for- 
ward into the foramen and wedging for- 
ward of the underlying body and (e) hyper- 
plasia of the posterior capsule or ligamen- 
tum flavum; (4) disc substance bulging 
backward into the foramen causing nerve 
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root pressure. In certain cases the nerve 
root is actually compressed by herniation 
of disc substance backward into the for- 
amen. Patients operated upon for symp- 
toms of nerve root pressure (“herniated 
nucleus pulposus,” “ruptured disc”) must 
have their intervertebral foramen investi- 
gated. It is not sufficient just to explore the 
spinal canal. Decompression of this vulner- 
able opening may be necessary. 

The exhibit entitled “Medicine at Opera- 
tion Crossroads” presented by the Navy 
Department, Bureau of Medicine and 
Surgery (by invitation), Washington, D.C., 
was a beautifully worked up exhibit and 
attracted much attention. The exhibit was 
divided into three sections. The first sec- 
tion, the Naval Medical Research Section, 
demonstrated research projects in radiation 
injuries at Bikini. Numerous photographs 
illustrated the disposition of the animals 
and the arrangement of the laboratories on 
the U.S.S. Burleson. The hematologic 
changes as well as specimens of organs 
showing the gross pathologic changes in 
various animals were given and the effects 
were compared with those following ex- 
posure to total body i,ooo kv. roentgen 
irradiation. The outstanding acute changes 
were ulceration of the various organs, as- 
sociated with severe blood changes and 
anemia and other infections. This section 
also illustrated the effects on the survivors 
of the Bikini test. Samples of materials 
from military clothing were exhibited ex- 
posed to atomic bombing on target ships. 
Two goats, one being Angora goat No. 135, 
“Satan,” and the other an Alpine goat. No. 
156, were a part of the exhibit for a short 
time. These goats were exposed on target 
ships. Physical examination following the 
test explosion revealed no frank injury. 
Laboratory studies indicated subclinical 
ionizing radiation effects. The later clinical 
course was characteristic of sublethal 
ionizing radiation injury. The goats re- 
ceived transfusions (2,00 to 400 cc.) daily 
for thirty days following the atomic blast 
and on alternate days thereafter for thirty 
days; also penicillin (2,500,000 units) daily 


for ninety days following the blast. Both 
goats showed complete recovery and at 
present are in excellent health. 

The second section, which was the 
Radiological Safety Section, illustrated the 
preventive measures instituted against 
radioactive hazards peculiar to the atomic 
bomb which enabled the Task Force per- 
sonnel to return safely to the target area as 
rapidly as possible. Radiation hazards re- 
sulting from detonation of the atomic 
bomb were: (i) external radiation hazards 
(a) instantaneous — heat, neutrons and 
gamma radiation; (b) residual — fission 
products deposited by atomic cloud emit 
beta and gamma rays; and (2) internal 
radiation hazards (a) absorbed fission prod- 
ucts by lungs and skin abrasions (b) in- 
gested fission products in food and water. 

The third section was the Damage Con- 
trol Safety Section. This included illustra- 
tions for the training of safety officers and 
boarding teams which were specially in- 
doctrinated in safety and damage control 
incident to the hazardous initial boarding 
operations. Their mission was successfully 
completed without injury. The various ap- 
paratus and instruments, equipment and 
type of uniform used were exhibited. Ani- 
mated illustrations showed the surface 
explosions and the methods used for enter- 
ing Bikini. 

The “Veterans Administration Radio- 
logical Section Information Booth” (by in- 
vitation), Washington, D. C., showed vari- 
ous architectural schemes for proposed 500 
bed general, medical and surgical hospitals, 
1,000 bed surgical hospitals, and 1,000 bed 
general medical hospitals. Someone con- 
nected with the Veterans Administration 
was always at the booth to give information 
to those interested. 

“Anomalies of the Aortic Arch and Its 
Branches” was the title of an exhibit by 
Jesse E. Edwards, M.D. (by invitation), 
Mayo Clinic, Rochester, Minnesota. The 
exhibit showed by color drawings the 
anatomy of and the developmental basis 
for the anomalies of the aortic arch system 
which may interfere with the function of 
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the trachea and the esophagus. In the first 
two rows were illustrated a group of 
anomalies of the aortic arch and its 
branches called Group i. One feature that 
each member of this group has is that the 
ductus arteriosus and the descending aorta 
are in essentially normal positions. The 
ductus arteriosus is the left-sided structure 
and the descending aorta lies in the left side 
of the thorax. 

The various configurations of the mem- 
bers of Group I may be considered modifi- 
cations of the aortic arch anomaly known 
as functioning double aortic arch. As a re- 
sult of narrowing, atresia or disappearance 
of certain segments of the functioning 
double aortic arch, the configurations 
shown are obtained. 

In the third and fourth rows were shown 
anomalies of Group ii. These are essentially 
mirror images of respective members of 
Group I because they are characterized by 
the presence of a right-sided ductus ar- 
teriosus and by the presence of the upper 
portion of the descending aorta in the right 
side of the thorax. In the lower part of the 
thorax, the aorta crosses the midline to 
emerge from the thorax through the aortic 
hiatus of the diaphragm. 

As in Group i the modified structure is 
the functioning double aortic arch, from 
which by narrowing, atresia or disappear- 
ance of certain portion of the double arch, 
the various members of Group ii are de- 
rived. Group IT is by far smaller than 
Group I. Some of the patterns shown have 
not as yet been encountered. 

An exhibit entitled “Cancer Cells in 
Sputum and Bronchial Secretions: An Aid 
in Diagnosis of Bronchogenic Carcinoma” 
was presented by Lewis B. Woolner, M.D., 
and John R. McDonald, M.D. (both by 
invitation), Mayo Clinic, Rochester, Min- 
nesota. This exhibit showed the clinical 
value of cytologic examination of sputum 
and bronchial secretions as an aid in diag- 
nosis of bronchogenic carcinoma. It in- 
cluded: (i) the technique of collection of 
material and the fixation and staining of 
the smears; (2) the cytology of normal 


sputum; (3) the demonstration of cancer 
cells in sputum, and in bronchial secretions 
originating from the various histopatho- 
logic types of carcinoma of the lung; (4) 
case histories including roentgen findings, 
results of bronchoscopy, cytologic studies 
and the findings at surgery or necropsy il- 
lustrating the diagnostic value of this 
method; (5) an analysis of the data on 200 
consecutive cases in which the sputum or 
bronchial secretions were positive for carci- 
noma cells. Beautiful color photomicro- 
graphs, kodachrome photographs, roent- 
genograms, and color photographs of the 
gross specimen illustrated each case. . 

Another exhibit dealing with malignant 
disease was “The Role of Nitrogen Mus- 
tard as an Adjunct to Radiation Therapy 
of Malignant Diseases; A Clinical Study of 
75 Cases” by Bernard Roswit, M.D., and 
Gustave Kaplan, M.D. (both by invita- 
tion), U. S. Veterans Hospital, Bronx, New 
York. At present there is keen and wide- 
spread interest among radiologists and 
internists alike in the new nitrogen mustard 
drugs for the therapy of malignant dis- 
eases. In this exhibit was presented the 
authors’ experience with HN2 (methyl- 
bis(beta-chlorethyl) amine hydrochloride) 
as an adjunct to radiation therapy in 75 
cases of Hodgkin’s disease, lymphosar- 
coma, leukemia, bronchogenic carcinoma 
and a variety of other malignant disorders. 
The clinical research began in January, 
1947, in collaboration with the Committee 
on Growth of the National Research Coun- 
cil, and included serial studies of bone mar- 
row, peripheral blood, lymph nodes and 
postmortem material. The authors are con- 
vinced from these studies that HN2 is of 
value only as an adjunct to irradiation, in 
those cases of Hodgkin’s disease, lympho- 
sarcoma and leukemia which are general- 
ized, advanced or radioresistant. HNz 
should not be employed in early or radio- 
sensitive cases. In patients with inoperable 
bronchogenic carcinoma HN2 has been of 
some value. A large variety of other ad- 
vanced, inoperable malignant disorders did 
not benefit from HN2. The important 
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complications are leukopenia, aplastic 
anemia and thrombocytopenia. Charts 
were given showing clinical study, chem- 
istry, indications, contraindications, phar- 
macodynamics, technique, toxic reactions, 
clinical material, results and conclusions. In 
one panel representative clinical cases were 
illustrated. Roentgenograms, photomicro- 
graphs and photographs were sliown. 

Another exhibit from the Argonne Na- 
tional Laboratory and the University of 
Chicago, Department of Medicine, Chi- 
cago, Illinois, was “The Effect of Induced 
Anemia on Radiation Damage” by Leon O. 
Jacobson, M.D., Matthew H. Block, Ph.D., 
M.D., E. K. Marks, Ph.D., E. O. Gaston, 
Ph.D., and E. L. SimmonSj Ph.D. (all by 
invitation). It was shown graphically that 
normal rabbits given a median lethal dose 
of roentgen radiation (800 r total body), 
develop an anemia reaching its maximum 
fourteen days after exposure; whereas, ani- 
mals that are already anemic by virtue of 
the phenylhydrazine administration or 
phlebotomies develop no further anemia 
after exposure to the median lethal dose of 
roentgen radiation. Photomicrographic il- 
lustrations were presented which demon- 
strated that this difference in effect is due 
to the virtually complete destruction of 
erythrocyte precursors in the normal ani- 
mal after irradiation, whereas in animals 
already anemic before irradiation, a suffi- 
cient number of erythrocyte precursors 
survive the irradiation to insure a normal 
production of erythrocytes. 

An interesting exhibit entitled “De- 
formities of the Bladder Secondary to 
Ureteral Stone” was presented by Bernard 
Hall, M.D. (by invitation), Leo G. Rigler, 
M.D., and Harold O. Peterson, M.D., St. 
Paul and Minneapolis, Minnesota. De- 
formity of the bladder as a result of edema 
and injection of the bladder wall caused by 
a ureteral stone is a fairly common finding. 
The ureteral stone must be located in the 
intramural part of the ureter to produce 
these changes. The deformity observed on 
roentgenograms varies from extremely 
minimal findings to gross changes resembling 


a primary carcinoma of the bladder. All 
of these findings have long been recognized 
by the urologist during cystoscopic exami- 
nations, but have too often escaped notice 
by roentgenologists. They were exhibited 
by diagrams and roentgenograms and the 
significance of recognizing the deformity 
was pointed out. 

An exhibit entitled “A Seriograph for 
Intracranial Angiography” was presented 
by Solomon Fineman, M.D., Montefiore 
Hospital, New York, New York. The ex- 
hibit consisted of (i) a practical and inex- 
pensive apparatus designed to serve as a 
combination seriograph, table and 
stretcher, for intracranial angiography; (2) 
the construction of the apparatus makes 
possible lateral and anteroposterior angiog- 
raphy without changing the patient’s 
position on the seriographic table; (3) a 
simple mechanism for rapid change of 
cassettes makes it possible to obtain an 
arteriogram, capillarogram and venogram 
during a single injection of 10 to 15 cc. of 
diodrast; (4) arteriograms, capillarograms 
and venograms obtained with the use of the 
apparatus as well as the advantage to be 
gained from three phase angiography in the 
diagnosis of cerebral tumors were illus- 
trated. 

An exhibit on “A Photofluorographic 
Method for Angiocardiography” was pre- 
sented by Harold L. Temple, M.D., Israel 
Steinberg, M.D., and Charles T. Dotter, 
M.D. (all by invitation). New York Hos- 
pital, Cornell Medical Center, New York, 
New York. Angiocardiography as de- 
scribed in 1938 by Robb and Steinberg was 
carried out employing a photofluoro- 
graphic camera designed to shift auto- 
matically 70 mm. film strips, rapidly ex- 
posing successive frames. This equipment 
which makes use of the relay system and a 
Fairchild camera was constructed by the 
General Electric Company. Illustration of 
the method and results comprised this ex- 
hibit. The 70 mm. films can be read with 
almost as accurate results as the 14 by 17 
inch standard films. 

Another exhibit dealing with the heart 
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was “The Integrated Examination of the 
Congenital Cardiac” by the Cardiovascular 
Research Group (by invitation). The 
Mount Sinai Hospital, New York, New 
York. The exhibit included case histories of 
congenital cardiacs to show how an inte- 
grated examination permits of accurate 
anatomical and physiological diagnosis. 
The data illustrated the detailed case his- 
tory, clinical examination, angiocardio- 
gram, electrocardiogram, phonocardiogram, 
result of intracardiac catheterization, ar- 
terial and venous pulse tracings, electroky- 
mogram and finger plethysmogram. 

“The Early Detection of Gastrointesti- 
nal Lesions by Photofluorography” was the 
title of an exhibit by John F. Roach, M.D. 
(by invitation), Robert D. Sloan, M.D. 
(by invitation), and Russell H. Morgan, 
M.D., Department of Radiology, Johns 
Hopkins Hospital, Baltimore, Maryland. 
The exhibit illustrated the experimental 
findings of a study currently in progress at 
the Johns Hopkins Hospital to explore the 
application of mass roentgenographic meth- 
ods to the early diagnosis of gastric cancer. 

Another interesting exhibit on the in- 
testinal tract was entitled “A Rapid 
Method of Roentgenologic Examination of 
the Small Intestine” by Sydney Wein- 
traub, M.D., and Robert G. Williams, 
M.D. (both by invitation), New York 
Hospital, Cornell Medical College, New 
York, New York. The exhibit consisted of 
transparent copies of roentgenograms dem- 
onstrating the appearance of the small in- 
testine in normal and pathological cases 
with use of the rapid method. The tech- 
nique was explained on a panel, and a brief 
summary of results obtained with this 
method in normal and pathological cases 
filled a second panel. The remainder of the 
panels showed illustrative normal and 
pathological cases, including cases of re- 
gional enteritis, “deficiency pattern,” sprue 
and small intestinal tumors. The method, 
briefly, is as follows: A barium-normal 
saline mixture is used as the contrast 
medium followed by 8 ounces of ice cold 
normal saline immediately and a second 8 


ounces of ice cold normal saline five min- 
utes after initial roentgenoscopic and film 
examination of the upper gastrointestinal 
tract. Abdominal roentgenograms are taken 
at five, fifteen and thirty minutes after the 
drinking of the first 8 ounces of ice cold 
normal saline. Roentgenograms are shown 
“wet” to the roentgenologist who will 
roentgenoscope and take spot films of 
suspicious areas. If the head of the meal has 
not yet reached the cecum, further films 
are taken at one-half or one hour intervals 
until it has. 

“Tumors of the Kidney” was a beauti- 
fully prepared exhibit presented by Robert 
A. MacArthur, M.D., D.Sc., and H. C. 
Tellman, M.D. (both by invitation). Har- 
per Hospital, Detroit, Michigan. The title 
was used in the broad sense of the word as 
cysts and polycystic kidney disease were 
also considered. The exhibit consisted of 
about 200 transparencies of roentgeno- 
grams, pyelograms and photographs of 
gross specimens, many of which were 
colored. The series included i6 cases of 
polycystic kidneys, 12 cases of solitary 
cysts, I case of hemorrhagic cyst, 10 cases 
of pelvic neoplasms, 1 case of pelvic he- 
mangioma, 16 cases of parenchymal neo- 
plasms in adults and 6 cases of Wilms’ 
tumor. In discussing the differential diag- 
nosis another 25 cases were presented be- 
cause their pyelograms simulated renal tu- 
mors. In this series there were cases of 
pyonephrosis, solitary renal abscess, hy- 
dronephrosis, carbuncle of the kidney, renal 
tuberculosis, multiple cysts of the kidney, 
double kidney with pyonephrosis of the 
upper kidney, actinomycosis of the kidney, 
non-opaque calculus of the renal pelvis, 
massive renal infarction, intracapsular 
rupture of the kidney, extracapsular rup- 
ture of the kidney, calcified pyonephrosis, 
calcified spleen, splenomegalia, carcinoma 
of the pancreas, carcinoma of the adrenal 
gland, extrarenal angiosarcoma with tera- 
toid growth distorting pyelographic pat- 
tern, abdominal aneurism, and Hodgkin’s 
disease of the peri-ureteral glands. Finally a 
group of 4 rare lesions was displayed. 
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These were: (i) actinomycosis of the kid- 
ney; (a) large solitary cyst of the kidney in 
an infant four and a half months of age; 

(3) a case of Wilms’ tumor living and well 
four and a half years following nephrec- 
tomy and postoperative irradiation, and 

(4) a case with 4 primary tumors, including 
a bladder tumor and a tumor of the renal 
pelvis. This exhibit represented an unusual 
wealth of clinical material and was awarded 
a Certificate of Merit. 

“Hemosiderosis of the Lung Due to 
Mitral Heart Disease” was the title of an 
exhibit by Eugene P. Pendergrass, M.D., 
Edwin L. Lame, M.D. (by invitation), and 
Herman W. Ostrum, M.D. (by invitation). 
Hospital of the University of Pennsylvania, 
the Philadelphia General Hospital and the 
Presbyterian Hospital, Philadelphia, Penn- 
sylvania. This exhibit dealt with mitral 
valve disease accompanied by the deposi- 
tion of hemosiderin in the lungs in such 
fashion that roentgenograms reveal a fine 
nodulation much like pneumoconiosis or 
miliary tuberculosis. The condition is very 
rare. Three samples of exogenous siderosis 
are: arc- welding, inhaling of iron ladened 
fumes by silver finishers working in rouge 
(iron oxide) and grinding of ferrous metal. 
Endogenous pulmonary siderosis is exem- 
plified by the presented cases of mitral 
heart disease and by the children who 
suffer severe anemias and die with hemo- 
siderin nodules in the lungs. Reproductions 
were shown of roentgenograms of the lungs 
on 4 autopsied and 2 living cases of pulmo- 
nary hemosiderosis secondary to rheumatic 
mitral valve disease. Microscopic study on 
the 4 autopsied cases showed that collec- 
tions of hemosiderin caused the discrete 
nodular pulmonary lesions seen in the 
roentgenograms. Such cases are of interest 
especially in differentiation from pneumo- 
coniosis, miliary tuberculosis and a host of 
other nodular discrete pulmonary lesions. 
The excellence of this exhibit won the 
Bronze Medal, the second highest award 
given in the Scientific Exhibit. 

Orrin S. Cook, M.D., and Wallace M. 
Roy, M.D., Sacramento, California, pre- 


sented an exhibit entitled “Body Section 
Roentgenography of the Facial Bones and 
Cervical Spine.” The value of body section 
roentgenography in demonstrating anoma- 
lies, fractures and other lesions involving 
the facial bones and cervical spine was 
shown. Its routine use for roentgenography 
of the odontoid process of the atlas was 
suggested. 

An exhibit which came in too late for in- 
clusion in the program was entitled “A 
Non-typical Collection of Free Exudative 
Fluid in the Diaphragmatic Part of the 
Pleural Cavity” by Apostalos Yianna- 
copoulos, M.D., University of Athens, 
Athens, Greece. The exhibit included three 
cases illustrating an uplift of the diaphrag- 
matic dome which in fact constitutes a 
false uplift (pseudo-anosis) due to the col- 
lection of free fluid in the diaphragmatic 
part of the pleural cavity. In these cases 
it is believed that the pressure on the 
bronchial tree which leads to the pulmo- 
nary base by infiltrated glands results in an 
imperfect expansion of the corresponding 
part of the lung. Thus an increased negative 
pressure is produced in the diaphragmatic 
part of the pleural cavity and the free 
exudative fluid is collected there preferably. 
•■_An interesting exhibit from the Chil- 
dren’s City Hospital, Havana, Cuba, by 
Agustin Castellano, M.D., and Raul Pe- 
reiras, M.D. (both by invitation), was en- 
titled "Angiocardiography, Anatomo- 
roentgenologic Form of the Transposition 
of the Large Vessels.” The demonstration 
of the cardiac silhouette is of no value in the 
diagnosis of the different varieties of trans- 
position of the large vessels. This exhibit 
illustrated that angiocardiography permits 
it to be known from which cavity emerge 
the large vessels as well as their direction 
and diameter. On the basis of this it is pos- 
sible to diagnose four anatomo-roentgeno- 
logic types of angiocardiograms which are 
of practical importance. These four types 
were illustrated with diagrams, standard 
roentgenograms and angiocardiograms 
taken in various views. 

"Portable Roentgen Film Projector” 
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was the title of an exhibit by Raymond A. 
Dillon, M.D., and William P. Murphy, Jr., 
M.D. (both by invitation), Boston, Massa- 
chusetts. An optical apparatus designed 
and constructed by the exhibitors for the 
projection of original roentgenograms onto 
a large screen before a large or small audi- 
ence was demonstrated. Wall charts showed 
the theory of operation and the construc- 
tion detail. This exhibit was awarded a 
Certificate of Merit. 

From the Isotopes Division, Atomic 
Energy Commission, Oak Ridge, Tennes- 
see, was an exhibit prepared by Paul C. 
Aebersold, Ph.D., W. G. Morgan, M.D., 
and Bernard G. Saunders (all by invita- 
tion) and entitled “Isotopes for Radiology.” 
The procedure for obtaining radioisotopes 
for therapy and medical research was pre- 
sented in visual form. Charts and diagrams 
portrayed several therapeutic applications 
of radioisotopes. The health physics aspects 
of radioisotopes usage was illustrated by 
photographs of monitoring procedures and 
hood and laboratory design. Typical instru- 
ments used in health physics instrumenta- 
tion completed the exhibit. 

TECHNICAL EXHIBIT 

In the previous pages of this issue are 
given accounts of the various activities 
connected with the Forty-ninth Annual 
Meeting of the American Roentgen Ray 
Society held in Chicago, September 14 to 
17, 1948. The merits of the scientific ses- 
sions and the papers have been discussed 
and a description given of the Scientific Ex- 
hibits. However no report of this meeting 
would be complete without adequate men- 
tion of the Technical Exhibit. Each year 
has seen a continued increase in the number 
of technical exhibitors and in the size of the 
total exhibit. Along with this physical in- 
crease in size has gone an added attractive- 
ness of display of the exhibits as well as an 
advance in engineering designs. The exhibit 
this year outdistanced all previous ex- 
hibits in all of these phases. As to the mere 
size of the exhibit a comparison with 1947 


is interesting: In 1947, twenty-nine manu- 
facturers reserved a total of sixty-one 
.booths and 236 technical exhibitors were 
registered at the meeting; in 1948, thirty- 
six manufacturers reserved a total of 
seventy booths and 378 technical exhibitors 
were registered. As to the remaining fea- 
tures of the exhibit, each manufacturer had 
put forth great effort to make his display an 
outstanding one and there were many new 
types of apparatus shown and many new 
designs of equipment. The resulting exhibit, 
therefore, was one which was both attrac- 
tive and functional. That the radiologists 
were aware and appreciative of this was 
evidenced by the fact that the exhibits 
were unusually well attended, not only, 
as would be expected, during the periods 
set aside in the scientific program for their 
viewing but also at all other hours of the 
day. The Society wishes to extend its 
thanks to the Technical Exhibitors for 
their large share in making the Forty-ninth 
Annual Meeting the success it was. 

The following firms were represented in 
the Technical Exhibit: Binghamton, 

N. Y.; George JV. Borg Corporation^ Gibbs 
Division, Delavan, Wis.; Buck X-Ograph 
Company, St. Louis, Mo.; Canadian 
Radium and Uranium Corporatio 7 i, New 
York, N. Y. ; E. I. duPont de Nemours arid 
Company, Wilmington, Del.; Eastman Ko- 
dak Company, Rochester, N. Y.; Eldorado 
Mining and Refining, Ltd., Ottawa, On- 
tario; El-Tronics, Inc., Philadelphia, Pa.; 
Eureka X-Ray Tube Corporation, Chicago, 
111 .; Fairchild Camera and InsU'ument Cor- 
poration, Jamaica, N. Y. ; General Elechdc 
X-Ray Corpoi'ation, Milwaukee, Wis.; Paul 
B. Hoeber, New York, N. Y.; Kelley-Koett 
Manufacturing Co., Covington, Kentucky; 
Lea (S Febiger, Philadelphia, Pa.; Liberty 
Dr-essing Company, Gloversville, N. Y.; 
Liebel-Flarsheim Company, Cincinnati, 
Ohio; Machlett Laboratories, Springdale, 
Conn.; F. Mattern Manufacturing Com- 
pany, Chicago, 111 .; Medical Bureau, Chi- 
cago, 111 .; Wrn. Meyer Company, Chicago, 
111 . ; Micro-equipment Corporation, Chicago, 
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111.; No7'th A77ierica77 Philips Co77ipa77y, 
New York, N. Y.; Picke7- X-Ray Corpora- 
tio77. New York, N. Y.; Poole a77d Pa7'ke7\ 
l77C., Tulsa, Okla.; Radiu7n Che7nical 
Co77ipa77y, New York, N. Y.; Sclm'mg 
Co7po7'atio77 , Bloomfield, N. J.; F7-a77k 
Scholz X-Ray E77gmee7'ing Se7-vicey Boston, 
Mass.; Sta77da7'd X-Ray Co77ipa77y, Chi- 
cago, 111., Cha7'les C Tho77jas, PublislM', 
Springfield, 111.; U77ive7'sal X-Ray P 7 'oducts^ 
Chicago, 111.; Victo7'ee77 I77st7'ii777e77t C 0777 - 
Co777pa77y, Cleveland, Ohio; JVesti77ghouse 
Elect7'ic Co7po7'atio77, Pittsburgh, Pa.; IVm- 
th7'op-Stea7-77S^ New York, N. Y.; Wright 
E77gi77ee7'i77g Co777pa77y, Mountain Lakes, 
N. J.; Year Book Puhlislw's, Chicago, III. 

NEW OFFICERS 

At the Forty-ninth Annual Meeting of 
the American Roentgen Ray Society held 
at the Palmer House, Chicago, Illinois, 
September 14-17, 1948, the following of- 
ficers were elected for the year 1948-1949: 
P7-eside77t-Elect: U. V. Portmann, Cleve- 
land, Ohio; 1 st Vice-P7'esident: Charles M. 
Richards, San Jose, California; 277d Vice- 
P7’esident: Earl E. Barth, Chicago, Illinois; 
Secretaiy: H. Dabney Kerr, Iowa City, 
Iowa (re-elected); Treasurer: Wendell G. 
Scott, St. Louis, Missouri (re-elected); 
Member of the Executive Council: Paul A. 
Bishop, Philadelphia, Pennsylvania; His- 
to7'ian: Ramsay Spillman, New York, New 
York (re-elected). The P7'eside77t is Law- 
rence Reynolds, Detroit, Michigan, and the 
Chah777a77 of the Executive Council is Hugh 
F. Hare, Boston, Massachusetts. 

FIFTIETH ANNUAL MEETING 

It was announced in the July, 1948, issue 
of the Journal that the Fiftieth Annual 
Meeting of the American Roentgen Ray 
Society would be held in San Francisco, 
California, September 6-9, 1949. At the 
recent meeting of the Society in Chicago it 
was decided that for a number of reasons 
the meeting place should be changed. The 
Society has been released from its reserva- 
tion in San Francisco and the Fiftieth An- 


nual Meeting of the American Roentgen 
Ray Society will be held at the Netherland 
Plaza Hotel, Cincinnati, Ohio, October 4, 5, 
6 and 7, 1949. 

THE THIRD INTER-AMERICAN CONGRESS 
OF RADIOLOGY 

The Third Inter-American Congress of 
Radiology will assemble in Santiago, Chile, 
Friday, November ii, 1949, to Thursday, 
November 17, 1949, both dates included. 

The Chilean Radiological Society has 
appointed as President, Dr. Felix J. Daza; 
as General Secretary for Latin-America, 
Dr. Santiago H. Calderon; as General 
Secretary for the United States and Can- 
ada, Dr. Cesar A. Velasco; as General 
Treasurer, Dr. Alberto H. Ricci. 

Participants in the Third Inter-Ameri- 
can Congress of Radiology will be classified 
as follows: Ho7707'ary me7nbe7'S — those ap- 
pointed by the Chilean Radiological So- 
ciety; Titular 777embe7's — those radiologists 
who apply and are accredited by their re- 
spective societies; Associate 777e7n.be7'S — 
those physicians who are not specialists in 
radiology, technicians, experts, manufac- 
turers of electromedical equipment, and 
others who may apply, the latter being 
limited to three for each titular member. 

James T. Case, M.D., 55 East Washing- 
ton Street, Chicago 2, Illinois, has been 
delegated as regional secretary for the 
United States. 

The Committee on International Affairs 
of the American College of Radiology, con- 
sisting of Ross Golden, M.D., Hugh F. 
Hare, M.D., Maurice Lenz, M.D., Charles 

L. Martin, M.D., Frazier J. Payton, M.D., 
Juan A. del Regato, M.D., M. C. Sosman, 

M. D., Calvin L. Stewart, M.D., and 
James T. Case, M.D., has been designated 
by the American College of Radiolog)q the 
American Radium Society, the American 
Roentgen Ray Society, and the Radiologi- 
cal Society of North America as their 
official committee of arrangements. 

Application for membership in the Con- 
gress should be made at the earliest possi- 
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ble date, so that the Chilean Organizing 
Committee may have an adequate estimate 
of the extent of the preparations they need 
to make. The membership fee of twenty 
dollars should accompany the application. 

The official languages will be Spanish, 
Portuguese, English and French. We are 
informed that provision will be made 
whereby earphones will be available for all 
wha desire them, so that addresses given in 
Spanish may be heard simultaneously in 
English, or vice versa. This means, of 
course, that those members wishing to offer 
English contributions to this Congress, will 
arrange to have them translated into 
Spanish here or else get them into the 
hands of the regional secretary to be for- 
warded to the Congress headquarters in 
Santiago, Chile, sufficiently in advance of 
the meeting to permit time for translation. 

The official subjects for consideration at 
the Congress will be the following: 

A. “Radiological Exploration of the Cardio- 
vascular System with Opaque Material.” 

B. “Diagnosis and Simple Radiological Ex- 
ploration of the Skull,” which has been 
subdivided into 

1 — a) “Skull in General.” 
b) “Sella Turcica.” 

2 — c) “Orbits.” 

d) “Paranasal Cavities.” 
j — e) “Temporal Bone.” 

C. “Radiation Treatment of Cancer of the 
Tongue.” 

D. “Radiation Treatment of Cancer of the 
Cervix.” 

The last two subjects will consist essen- 
tially of the following: 

(1) Technique of radiotherapy. 

(2) Immediate and subsequent reac- 
tions. 

(3) Case reports illustrating degree 
and histological type of cancer. 

The official speakers will be named by the 
Executive Committee after duly consider- 
ing the recommendations from the commit- 
tee of each country. The official speaker 
may present one or more co-lecturers. 
Prospective members from the United 


States who wish to participate in any of the 
discussions outlined above should com- 
municate with Dr. Case at the earliest con- 
venience, so that the American committee 
will be able to adjust the discussions to the 
program by conference with the Program 
Committee in Santiago. 

In addition to these official presenta- 
tions, there will be time set apart for free 
subjects not related to the official themes. 
These may be presented only in the scien- 
tific exhibits in order to give them more 
objectivity. The free subjects will be pre- 
sented as exhibits with comments. 

The Inter-American College of Radiol- 
ogy was organized at the close of the Second 
Inter-American Congress of Radiology in 
Havana, Cuba, November, 1946. A convo- 
cation of this College will be held in con- 
nection' with the Congress. Information 
concerning this College and applications 
blanks for Fellowship in the College may 
be obtained from Dr. Case. However, 
membership in the Third Inter-American 
Congress of Radiology is independent and 
not contingent upon fellowship in the Col- 
lege. 

The more than three hundred Americans 
who made up the attendance from the 
United States at the Second Inter-Ameri- 
can Congress of Radiology in Havana, 
have very pleasant memories of the meet- 
ing and many of them will wish to go to the 
meeting in Santiago in 1949. 

The month of November is probably the 
most favorable time of the year from the 
standpoint of the weather. It should be 
borne in mind that the seasons are re- 
versed, our winter being the summer of our 
South American friends. Excursions are 
contemplated to the southern part of Chile, 
especially the lake region, which is very 
beautiful and which offers opportunities for 
fishing and skiing, even in the summer 
months (corresponding to our winters here 
in the United States). 

There is talk of arranging parties for air 
and sea travel, including a tour of some of 
the chief cities of South America. Travel- 
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ling by air, a very reasonable tour of the 
principal cities of South America and at- 
tendance on the full period of the Congress 
could be accomplished in about twenty 
days. Our Latin-American colleagues will 
give generously of their time in facilitating 
visits to the principal radiological institu- 
tions of each large city visited in the course 
of such a tour. 

Further notices will be published from 
time to time. If any are anticipating, even 
faintly, possible attendance at this meeting, 
it is requested they communicate with Dr. 
Case as soon as possible. Every endeavor 
will be made to supply information. 

Address all communications to the Chair- 
man of the Committee, Dr. James T. Case, 
55 East Washington Street, Chicago 2, 
Illinois. 

COURSES IN RADIOISOTOPES 

The Oak Ridge Institute of Nuclear 
Studies announces that four additional 
radioisotope courses have been scheduled 
for the fall and winter months. The addi- 
tional courses are being offered in view of 
the fact that more than 300 qualified indi- 
viduals applied for entrance to one of the 
three courses held during the summer 
months. There were only 96 places in these 
three courses. 

Dates for the new courses and the fields 
of interest which will have priority follow: 

October 25, 1948 Industrial personnel 

January 3, 1949 Government personnel 

February 14, 1949 Medical personnel 

March 14, 1949 General 

The Committee on Applications, which 
is comprised of representatives of the Oak 
Ridge Institute, and the Isotopes Division 
and the Division of Biology and Medicine 
of the Atomic Energy Commission, is now 
accepting applications for the courses. Ad- 
ditional information and application blanks 
may be obtained from Dr. Ralph T. Over- 
man, Head, Special Training Division, Oak 
Ridge Institute of Nuclear Studies, P. O. 
Box 1 17, Oak Ridge, Tennessee. Indi- 


viduals interested in attending one of the 
courses should apply as soon as possible. 

Thirty-two participants will be accepted 
in each of the courses. Each four-weeks 
course will be divided into laboratory work, 
lecturers on laboratory experiments, gen- 
eral background lectures, and special- 
topic seminars. In order to give participants 
a maximum of knowledge and ability in the 
handling of radioactive isotopes in research 
work, experiments will be conducted cover- 
ing the use and calibration of instruments, 
and the purification and separation of 
radioactive materials from inert materials 
and from other radioactive materials. 
Other lectures and experiments will illus- 
trate the application of radioisotope tech- 
niques. 

Mondays, Wednesdays, and Fridays 
will be devoted to laboratory work, while 
Tuesdays and Thursdays will be reserved 
for lectures. Ample time will be allowed for 
library work and consultation with instruc- 
tors concerning individual problems. Partic- 
ipants are requested to bring plans of their 
laboratories, including lay-out, equipment, 
dimensions and similar information. The 
radioisotope staff will be available for con- 
sultation in connection with efficient or- 
ganization of the laboratory for radioiso- 
tope work. 

The courses include several seminars to 
be conducted by specialists in the various 
fields of interest. Typical seminars are: 

Use of Radioisotopes in Animal Experimen- 
tation 

Use of Radioisotopes in Plant Experimenta- 
tion 

Use of Radioisotopes in Humans 

Principles and Practices of Health-Physics in 
Radioisotope Work 

Design of Radiochemical Laboratories 

Dosimetry 

Instrumentation for Radioisotope Work 

Scope of the Use of Radioisotope Techniques 

The courses will be held in the labora- 
tories and classrooms of the Oak Ridge 
Institute Building in Oak Ridge. No classi- 
fied material is handled in the course, and 
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security clearance is not required. The 
Institute will arrange for passes to admit 
participants to the Oak Ridge Area. At 
present, participation is limited to citizens 
of the United States. 

A registration fee of $25.00 is charged 
each participant. Laboratory coats, gloves 
and equipment will be furnished. 

Participants will be housed in dormi- 
tories at a reasonable cost. 

UROLOGY AWARD 

The American Urological Association 
offers an annual award of $1,000.00 (first 
prize of $500.00, second prize $300,00 and 
third prize $200.00) for essays on the result 
of some clinical or laboratory research in 
urology. Competition shall be limited to 
urologists who have been in such specific 
practice for not more than five years and to 
residents in urology in recognized hospitals. 

The first prize essay will appear on the 
program of the forthcoming meeting of the 
American Urological Association, to be held 
at the Biltmore Hotel in Los Angeles, May 
16-19, 1949. 

For full particulars write the Secretary, 
Dr. Thomas D. Moore, 899 Madison 
Avenue, Memphis 3, Tennessee. Essays 
must be in his hands before February 15, 
1949 - 

Committee on Scientific Research 
Miley B. Wesson, Chairman 
Anson L. Clark 
John E. Heslin 

MEDICAL SYMPOSIUM ON THE 
CANCER PROBLEM 

The American Cancer Society will hold a 
Medical Symposium on the Cancer Prob- 
lem at the Hotel Commodore, New York, 
New York, on November 6 and 7, 1948. 
The following program will be given : 


The Cancer Problem Today: 

Cancer — h World Problem. Charles S. Cam- 
eron, M.D. 

Cancer — ^A National Problem. John R. Hel- 
ler, Jr., M.D. 

Cancer — A Personal Problem, i. Are There 
Dangers in Lay Cancer Propaganda? Dan- 
iel A. Blain, M.D., 2. Creating Awareness. 
Herbert L. Lombard, M.D. 

The Problem of Treatment — Recent Advances: 

Diagnosis of Breast Tumors by Radioactive 
Phosphorus. B. V. A. Low-Beer, M.D. 

Treatment of Diseases of the Hematopoietic 
System with Artificial Radioactivity. 
John H. Lawrence, M.D. 

Application of Radioactive Materials in the 
Management of Thyroid Cancer. Rulon W. 
Rawson, M.D. 

Castration as a Therapeutic Agent in Cancer 
of the Male Breast. Norman L. Treves, 
M.D. 

Hormone Therapy in Cancer of the Female 
Breast. Ira T. Nathanson, M.D. 

Control of Cancer of the Prostate. Wallace W. 
Scott, M.D. 

Dinner. Speakers: i.PresentPotentials ofRadia- 

tion Therapy. L. Henry Garland, M.D. 2. 

What Can We Expect from Atomic Energy? 

Shields Warren, M.D. 

The Lung Cancer Problem: 

Results of Community- Wide Chest X-Ray 
Programs in Cancer Case Finding. Theo- 
dore F. Hilbish, M.D. 

Cytologic Diagnosis of Cancer of the Lung. 
John R. McDonald, M.D., and Peter A. 
Herbut, M.D. 

Prospects of Improved Control of Lung Can- 
cer. Alton Ochsner, M.D. 

Cancer Research.^ Cancer Education., mtd the Can- 
cer Problem in General Medical Practice: 

The Progress in Cancer Research at the Na- 
tional Cancer Institute. Harry Eagle, 
M.D. 

Present Status and Future Plans of Cancer 
Education in our Medical Schools. Sam- 
uel C. Harvey, M.D. 

The Cancer Problems of a Family Doctor. 
Maurice T. Root, M.D. 
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New, Gordon B., Figi, Frederick A., Havens, 
Fred Z., and Erich, John B. Carcinoma of 
the larynx; methods and results of treatment. 
Surg., Gynec. & Obst., Nov., 1947, 8 ^, 623- 
629. 

The authors express the conviction that 
carcinoma of the larynx is a curable disease, 
particularly when diagnosed accurately and 
early. However, they feel that no one form of 
therapy is superior to all others in the treatment 
of this disease. On the contrary, the type of 
growth in question, its activity, extent, and 
location and the age and general physical condi- 
tion of the patient should be the factors which 
determine what type of treatment should be in- 
stituted in each individual case. In general, low 
grade laryngeal carcinomas should be treated 
by surgical measures while extensive high grade, 
radiosensitive tumors require irradiation. Suc- 
cessful surgical therapy for carcinoma of the 
larynx is not a question of operative technique 
alone but of the co-ordinated and collective 
efforts of the surgeon, pathologist, anesthetist, 
assistants, and nurses . — Mary Frances Vastine, 
M.D. 


Schoolman, Joseph G. Mortality in cancer of 
the larynx. Ann. OtoL, Rhin. & Laryng., 
March, 1948,5/, 197-200. 

The author reviews the experience in laryn- 
geal cancer in the Department of Otolaryngol- 
ogy at the University of Illinois from 1930 to 
1946. During this period, 161 cases were diag- 
nosed as cancer of the larynx. Of these, only 40 
were considered operable. Total laryngectomy 
were performed on 20 patients and laryngo- 
fissures on 12 patients. 

On the basis of statistical analysis, the author 
expects 82 per cent of the 12 patients having 
laryngofissure operations to be cured. Again, 
on the basis of statistical analysis, he expects 
55 per cent of the 28 patients having laryngec- 
tomies to be cured. When the entire group of 
161 patients were judged statistically, only 15.6 
per cent of the patients with cancer of the 
larynx were living and well at the end of five 
years. 

The author examines the histories of the large 
incurable group of patients in order to deter- 
mine whether inoperability was due to tumor 
activity, patient neglect or physician neglect. 
He decided that in 45 per cent of the cases, 
patient procrastination was responsible for the 
inoperability and in 25 per cent of the cases, 
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medical mismanagement was responsible for 
the delay. In reviewing the laryngeal biopsies 
performed, it was noted that malignancies con- 
stituted almost 56 per cent of the total laryn- 
geal biopsies. The diagnoses in the remaining 
44 per cent included benign conditions such 
as papilloma, leukoplakia, polyps, etc. 

Though but four pages in length, this article 
contains a wealth of valuable statistical in- 
formation . — Philip y. Holies, M.D. 

Chatton, P., and Maleki, A. Anatomic 
radiologique du poumon. (Roentgen anatomy 
of the lung.) J. de radial, et d’electrol.^y No. 7-8, 
1947, 285-310. 

This splendid monograph on the roentgeno- 
logical anatomyof thelung was oneof the special 
reports presented at the Fifth Congress of 
French Speaking Radiologists held in Paris, 
October 7-11, 1947, under the presidency of 
Dr. R. Ledoux-Lebard, Electro-Radiologiste 
Honoraire des Hopitaux. These twenty-five 
pages form a beautiful monograph covering (i) 
the bronchial tree and bronchial vessels, (2) 
bronchography, (3) tomography and its con- 
tribution to the study of the normal roentgen 
anatomy of the vessels and bronchi of the 
lung, (4) the pulmonary segments, fissures and 
lobes. The article is excellently illustrated with 
roentgenograms plus anatomic drawings, which 
are very numerous and most helpful from a 
reference standpoint in the section dealing with 
the bronchopulmonary segments. The anatomy 
of segmental lesions is very thoroughly pre- 
sented . — William M. Loehr, M.D. 

Taq.uino, George J., and Joseph, Gerald F. 
Carcinoma of the esophagus; an analysis of 
145 cases with special reference to metastases 
and extensions. ^tJn. OtoL, Rhin. C? Laryng., 
Dec., 1947. 5^5 1041-1058. 

The authors report a series of 145 cases of 
carcinoma of the esophagus, 12.4 of which were 
proved by postmortem examination. 

The duration of symptoms ranged from less 
than a month to eighteen months. The average 
duration was less than 5^ months. 

Dysphagia was almost always the first symp- 
tom which brought the patient to his physician. 
On careful questioning, however, a considerable 
number of patients recalled that substernal 
pain and burning after meals had preceded their 
dysphagia. An even larger group of patients 
were able to remember that cough had preceded 
their dysphagia. The authors believe that 


cough may be an important early symptom in 
carcinoma of the esophagus which they at- 
tribute to diaphragmatic irritation. Indeed, the 
authors suggest the advisability of esophagog- 
raphy in all patients with a cough whose lungs 
seem negative. The authors stress the fact that 
esophagoscopy is not a trivial procedure and 
when the examination is planned, it should be a 
complete examination including biopsy if neces- 
sary. The evidence clearly indicates that 
esophagoscopy with biopsy is indicated in every 
patient who complains of some abnormality on 
swallowing or of any other abnormal sensation 
related to the ingestion of food. 

Of considerable interest was the fact that in 4 
instances, the diagnosis of carcinoma of the 
esophagus was completely overlooked until 
autopsy. In the first patient a laparotomy was 
performed and a diagnosis of primary intra- 
abdominal cancer was made. The second patient 
died of cerebral metastasis from carcinoma of 
the esophagus. The third patient had a lung 
abscess and autopsy revealed a suppurative 
process following central necrosis in a meta- 
static lung tumor. The fourth patient was 
thought to have a thoracic aneurysm. He had 
complained of hoarseness for six months and 
finally died of a hemorrhage. Autopsy revealed 
the hoarseness to be due to carcinoma of the 
esophagus and the hemorrhage was the result of 
extension of the disease into the aorta. 

One of the chief reasons why carcinoma of 
the esophagus is such a highly fatal disease is 
that its anatomic location in the midst of im- 
portant and vital structures makes the esopha- 
gus a particularly dangerous site for a malig- 
nant process. It has no outer serosal covering 
and it is richly supplied with lymphatics in the 
submucosal and muscular coats. Because of 
this, the growth tends to spread longitudinally, 
to erode through the esophageal walls with 
mediastinitis, and to metastasize to the regional 
lymphatics. 

Cachexia and inanition were the most com- 
mon causes of death. The authors believe that 
unless gastrostomy is performed early while the 
patient is in relatively good condition, there is 
little point to performing it at all. They believe 
it merely prolongs for a short time a life that is 
not worth the living. 

Of the 145 patients with carcinoma of the 
esophagus, 2 patients who had radical opera- 
tions were alive when last seen at the end of one 
year. Six patients in Avhom radiation therapy 
had been used were kept alive from nine to 
eighteen months. 
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This article contains many very valuable 
charts obtaining to the various types ■ of 
metastases from carcinoma of the esophagus. 
This is an excellent statistical survey . — Philip 
J. Modes, M.B. 

Putney, F. Johnson. Thoracic stomach pro- 
duced by esophageal hiatus hernia and con- 
genital short esophagus. Ann. hit. Med., 
June, 1948, 28, 1094-1105. 

Thoracic stomach results from herniation 
through a normal or abnormal diaphragmatic 
opening, or failure of development of the 
esophagus. The diaphragm has only one normal 
opening through which gastric hernia is apt to 
occur and that is the esophageal passageway, 
considered to be the weakest point in the 
diaphragm. 

The condition is divided into traumatic and 
non-traumatic types and the subdivisions of 
each are briefly sketched. In most instances of 
thoracic stomach, the organ gains access to the 
thoracic cage through the esophageal opening 
in the diaphragm. The abnormal position may 
be produced by congenital short esophagus or 
by one of the two types of acquired hernia 
through the esophageal hiatus, namely hiatal 
hernia and paraesophageal hernia. In herniation 
through the esophageal hiatus the distinction 
between paraesophageal and true hiatus hernia 
is that in the former the lower end of the 
esophagus remains fixed in its normal position 
and a portion of the stomach herniates through 
the hiatal ring adjacent to the esophagus, while 
in the latter type there is protrusion of both the 
lower end of the esophagus and a portion of the 
stomach into the thorax. The length of the 
esophagus affords the main difference between 
thoracic stomach produced by a short esopha- 
gus and herniation through the esophageal 
hiatus. 

Symptomatology is variable and may simu- 
late either singly or in combination those of 
gastrointestinal, cardiac, respiratory or gall- 
bladder disease. The most persistent and fre- 
quent symptom is difficulty in swallowing but 
occasionally absence of all symptoms may oc- 
cur. Roentgen examination usually shows this 
condition most clearly with the patient in the 
right oblique prone position, when the contrast 
mixture can be kept in the cardia by gravity. 
The hiatus appears above the position that the 
lower end of the esophagus would normally 
occupy.^ The “pinchcock” appearance of the 
hiatus IS absent but tlie esophageal gastric 


junction can usually be distinguished even 
though as often occurs in cases of cardioesopha- 
geal relaxation it appears as only a slight in- 
dentation in the barium column. Simple relaxa- 
tion of the lower end of the esophagus probably 
results from weakening of the fibers about the 
hiatus. Every case in which relaxation is found 
should be considered a potential case of hiatal 
hernia. — Eugene J. McDonald, M.D. 

Paul, R. N. A new anomaly of the aorta. Left 

aortic arch with right descending aorta. J. 

Pediat.,]an., 1948,^2, 19-29. 

The author proposes the following classifica- 
tion of aortic arch anomalies: 

A. Right aortic arch. 

1. Right aortic arch with right ascending aorta 

2. Right aortic arch with retroesophageal aorta 

a. Left descending aorta 

b. Right descending aorta 

B. Double aortic arch 

1. Right arch serving as main channel 

2. Left arch serving as main channel 

C. Anomalous subclavian artery 

1. Arising from aortic arch or descending aorta 

2. Arising from a right or left aortic arch 

D. Coarctation of the aorta 

E. Complete interruption of the isthmus of the 

aorta 

F. Left aortic arch with right descending aorta. : 

Right aortic arch is to be distinguished from 
dextroposition of the aorta where the aortic 
opening overrides the right ventricle and from 
transposition in which the aorta arises entirely 
from the right ventricle. In right aortic arch 
with right descending aorta the fourth right 
arch persists instead of the fourth left arch. The 
aorta arises from the left ventricle but passes to 
the right of the esophagus and trachea, over the 
right main bronchus and descends on the right 
side. In 25 per cent of a group of 500 cyanotic 
children studied by the author a right aortic 
arch with right-sided aorta was present. 

In right aortic arch with retroesophgeal 
aorta, the aorta arises from the left ventricle, 
passes to the right of the esophagus and trachea 
but then turns sharply to the left behind the 
esophagus, and descends to the left of the spine. 
In most cases the patients are asymptomatic. 
The heart is usually otherwise normal. The re- 
troesophageal aorta produces characteristic 
roentgen changes. Confusion may arise where a 
double aortic arch is present. 

In double aortic arch the right and left aortic 
arches persist. The right aortic arch is usually 
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the main vessel and tlie left arch is represented 
by a partially or completely obliterated tube. 
The right arch crosses behind the esophagus as 
in right aortic arch with retroesophageal aorta. 
The left arch crosses over the trachea and joins 
the right arch posteriorly and to the left of the 
esophagus. The differentiation from right aortic 
arch with retroesophageal aorta depends upon 
visualization of the left arch coursing over the 
trachea in the oblique view. Bilateral indenta- 
tion of the barium-filled esophagus has been 
demonstrated. Instillation of lipiodol into the 
trachea may also demonstrate deformity. 

The commonest form of anomaly of the sub- 
clavian artery is the one arising from the 
descending aorta and passing in front of the 
trachea, between it and the esophagus or be- 
hind the esophagus. The latter is the most com- 
mon and displaces the esophagus anteriorly. 

Finally the author discusses a new anomaly, 
discusses 2 case reports and describes the roent- 
gen appearance. In this condition there is a 
left aortic arch with a right descending aorta. 
In the anteroposterior view the barium-filled 
esophagus is indented on the left side by the 
aortic arch. However, between the aortic knob 
and the upper left border of the heart there is 
an absence of cardiac or vascular shadows to 
the left of the barium-filled esophagus and the 
esophagus descends far to the left of the mid- 
line. Anterior displacement of the esophagus is 
also present and demonstrable indicating the 
retroesophageal course of the aorta. These find- 
ings when taken together all indicate the 
presence of a left-sided aortic arch crossing to 
the right and descending to the right. In the 2 
cases presented a findings were confirmed at 
operation . — Rolfe M. Harvey, M.D. 

Vivas-Salas, E. Cardiac aneurysm in a child 

of seven years of age. Am. J. Dis. C/»7A, Jan., 
1948^ 7 S, 9^-99- 

A case of ventricular aneurysm in a boy, aged 
seven, is reported. The electrocardiographic 
observations similar to those seen in lesions of 
the wall of the heart pointed to severe myo- 
cardial damage. 

Three types of aneurysm due to congenital 
defects of the heart have been described. The 
first type was described by Abbott as “divertic- 
ulum of the heart.” This type is of little im- 
portance except as a rare pathologic specimen. 
The second type is thought to be due to an 
anomaly in the development of the muscle 
bundles. Only one such case has been described 
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in the literature. The third type that may give 
rise to cardiac aneurysm is the anomalous 
origin of the left coronary artery from the pul- 
monary artery. 

The fluoroscopic examination of the heart 
showed normal diaphragmatic movements. The 
hilar shadows were somewhat accentuated. The 
vascular pedicle was normal. The cardiac 
shadow in the anteroposterior view was in- 
creased in size, and an irregular bulge was 
noticed along the lowermost arc, left border. 
This bulge was of less density than the rest of 
the cardiac shadow, had a somewhat ledgelike 
superior border and showed decided paradoxic 
pulsations. It expanded in systole when the rest 
of the heart contracted. This paradoxic pulsa- 
tion was so pronounced that under the fluoro- 
scopic screen the aneurysmal bulge seemed 
always to be on the point of bursting. It was 
impossible to disengage the aneurysmal bulge 
from the rest of the cardiac shadow with rota- 
tion of the patient into various oblique posi- 
tions. 

The author believes that the patient had a 
cardiac aneurysm, based on roentgenologic 
evidence and the fact that the electrocardio- 
gram showed evidence of severe myocardial 
disease. The only possible cause, he believes, 
was a congenital defect due to either a develop- 
mental defect of the muscle bundles of the 
ventricle or to inadequate nourishment of the 
ventricular wall caused by the anomalous origin 
of the left coronary artery from the pulmonary 
artery. He states that congenital cardiac aneur- 
ysm is not necessarily fatal in the first year of 
life. — R. S. Bro? 72 er, M.D. 

Dickson, Roger W., and Jones, John P. Con- 
genital heart block in an infant with as- 
sociated multiple congenital cardiac mal- 
formations. Am. y. Dis. Child., Jan., 1948, 
75, 81-84. 

A case is reported of congenital heart block 
associated with multiple congenital cardiac 
anomalies. The congenital anomalies found at 
autopsy were; transposition of the aorta and the 
pulmonary artery; absence of the right atrio- 
ventricular orifice; septal defect; patent fora- 
men ovale; patent ductus arteriosus; coarcta- 
tion of the aorta and dilatation and hyper- 
trophy of the left ventricle. This case is re- 
garded by the authors as fulfilling the require- 
ments set forth for the diagnosis of congenital 
heart block. 

The roentgenogram of the chest of the 
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patient showed an extremely enlarged heart, 
chiefly to the left. The intrapulmonary vessels 
were definitely dilated and the aortic knob 
seemed to be shortened. — R. S. Bromer, M.D. 

Harvey, W. A. Pulmonary brucellosis. Ann. 
Int. Med., April, 1948, 28, 768-781. 

‘Two cases of chronic diffuse pulmonary 
disease due to brucellosis and a review of the 
literature are presented. The authors feel that 
their cases show a characteristic clinical course 
marked by perihilar lymphadenopathy, bron- 
chitis and pneumonitis of prolonged duration, 
and usually spontaneous subsidence with re- 
sorption or fibrosis. The laboratory findings 
pertinent to the diagnosis of brucellosis are dis- 
cussed. In the absence of positive blood culture, 
it would appear that the diagnosis is not estab- 
lished to general satisfaction unless two of the 
specific laboratory tests are positive, although 
there are many published reports in which the 
diagnosis has been accepted on the basis of the 
skin test alone, or positive agglutination alone. 
Beatty is quoted as describing the roentgeno- 
logical findings as those of hilar infiltration, 
peribronchial infiltration, thickened pleura, 
pleural adhesions, and pleural effusion. 
Harvey’s cases show early perihilar and peri- 
bronchial infiltration and evidence of persistent 
fibrotic changes. The difficulty in differential 
diagnosis from pulmonary tuberculosis is em- 
phasized. Botli of these cases were considered 
to be strongly suspicious of pulmonary tubercu- 
losis. Complete laboratory studies over a pro- 
longed period are recorded. Serial chest films in 
both cases are reproduced. — Eugene J. Mc- 
Donald, M.D. 

Dickie, Helen A., and Clark, Elizabeth A. 

Histoplasmin and tuberculin sensitivity in 

relation to pulmonary calcifications among 

University of Wisconsin students. Ann. Int. 

Med., June, 1948, 28, 1087-1093. 

The highest incidence of pulmonary calcifica- 
tions has been found in the central eastern half 
of the United States. These areas are not closely 
correlated with the areas of highest mortality 
from tuberculosis. Because a number of reports 
have demonstrated that a large number of these 
individuals had negative tuberculin reactions, 
a search for a non-tuberculous etiology was 
started. The authors quote much of the earlier 
work in histoplasmin sensitivity and present 
results of a rou tine survey of 5,000 University of 
Wisconsin students. These students had photo- 


fluorogram and tuberculin tests. One hundred 
sixty were tuberculin negative, but had pul- 
monary calcifications. Sixty-six out of 73 who 
had pulmonary calcifications were histoplasmin 
positive and tuberculin negative. 

Although Wisconsin is an area of compara- 
tively low incidence of histoplasmin sensitivity, 
the general pattern of the occurrence of pul- 
monary calcifications is the same as for areas of 
higher incidence, that is, calcification is two to 
four times as frequent in the histoplasmin 
reactor as in the tuberculin reactor. The fact 
that histoplasmin sensitivity does not neces- 
sarily mean that the infective agent is Histo- 
plastna capsulatum is well recognized. However 
the high degree of correlation between histo- 
plasmin reactions and pulmonary calcifications 
suggests that these calcifications are the result 
of previous infections with Histoplas^na cap- 
sulatum or a very closely related fungus. 

The incidence of pulmonary calcifications of 
the entire group surveyed and studied was 
38.3 per cent in the students reacting only to 
histoplasmin and 9.2 per cent in those who 
reacted to tuberculin alone. Small pulmonary 
infiltrates, indistinguishable roentgenologically 
from tuberculous lesions, may be associated 
with histoplasmin sensitivity and not tuberculin 
sensitivity. In this series coccidioidin skin test- 
ing was not done routinely. — Eugene J. 
McDonald, M.D. 

Biggs, A. D., and Rigby, R. C. Non tuberculous 

pulmonary calcification. J. JPediat., April, 

1948, 393-396. 

Evidence has accumulated in recent years to 
disprove the conception that pulmonary cal- 
cifications are pathognomonic of tuberculosis. 
The authors found a group of 14 children in an 
out-patient department with negative tuber- 
culin tests and pulmonary calcifications. All 
children were negative to PPD in both first 
and second test strengths. Bronchoscopic secre- 
tions were also negative by direct smear, 
culture and guinea pig inoculations for tubercu- 
losis. 

One patient had acid fast bacilli in aspirated 
secretions which were attributed to Boeck’s 
sarcoid. All patients showed calcified hilar nodes 
on roentgen examination and one patient had 
calcifications in the right third anterior inter- 
space. Six of the 12 patients examined had 
positive histoplasmin skin reactions. Eight of 
the 13 patients had changes in the bronchial 
mucosa. 
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The authors concluded that tuberculosis is 
not the only important cause of pulmonary 
calcifications. Histoplasmosis and recurrent 
respiratory infections may be other causes. — 
Rolfe M. Harvey, M.D. 

Mann, L. T. Spontaneous disappearance of pul- 
monary metastases after nephrectomy for 
hypernephroma. J. Urol., April, 1948, 59, 
564-566. 

The spontaneous disappearance of metastases 
in the lungs secondary to hypernephroma is 
rare. The author summarizes the reported cases 
and adds that of a sixty-two year old male who 
complained at the time of hospitalization of 
progressive weakness, weight loss, and produc- 
tive cough. Roentgenogram of the chest showed 
multiple nodular densities varying from 1.4 
cm. in diameter. Routine studies to show the 
source of the primary tumor disclosed a mass 
lesion of the lower pole of the left kidney by 
intravenous urography. 

The pathological report of the specimen fol- 
lowing nephrectomy was hypernephroma. A 
subsequent film of the chest, seven weeks later, 
showed more extensive metastases. Eighteen 
months later a chest film was entirely negative, 
the metastatic nodules having completely dis- 
appeared. The author has no explanation to 
offer for this . — Rolfe M. Harvey, M.D. 

Gilbert, R., and Voluter, G. Morphologic 
radiologique pulmonaire d’un granulome 
histiocyto-eosinophile de la machoire in- 
ferieure et de la calotte cranienne, (Pul- 
monary roentgen manifestations of an eosino- 
philic granuloma of the mandible and 
cranial vault.) f. de radiol. et d'electroL, No. 
1 1-12, 1947, 28, 465-467. 

The authors present a case of eosinophilic 
granuloma of the mandible and frontal and 
parietal bones with associated roentgen changes 
demonstrated in the lung fields. They believe 
this to be the first instance of parenchymal lung 
changes associated with eosinophilic granuloma 
of bone in the world literature. The patient was 
a Polish Israelite, aged twenty, who had spent 
most of World War II in a concentration camp. 
The patient presented himself to the Dental 
Clinic (University of Geneva) for a localized 
tumor of the right mandible. Other bone lesions 
were found in the frontal bone and the postero- 
inferior portion of one of the parietal bones. The 
lung changes were discrete miliary, soft lesions. 


with those in the interior basilar portions re- 
sembling “the branches of a fir-tree” by their 
superposition and their number. The miliary 
seeding having the character of soft granules of 
small caliber produced practically no interstitial 
tissue reaction and no coalescence. The patient 
had a right pneumothorax of about one-third of 
the three right lobes at the time of the chest 
film and the authors assume a possible rupture 
of a subparietal-pleural lesion. There were no 
clinical symptoms referable to the lungs — sub- 
jectively the pulmonary lesions were completely 
silent. The authors propose the name "eosino- 
philic granuloma of the lung” for the roent- 
genological pulmonary findings in this case. 

One must remember that the pulmonary le- 
sions were not examined histopathologically 
and that the roentgen diagnosis of the chest 
lesions in this case is by exclusion of other pos- 
sible causes of soft miliary lesions in a patient 
with biopsy report of eosinophilic granuloma of 
bone from the mandible biopsy . — William M. 
Loehr, M.D. 

Dickie, H. A. Spontaneous mediastinal emphy- 
sema and spontaneous pneumothorax; a re- 
port of 20 cases. Ann. Int. Med., March, 

1948, 28, 618-629. 

The rapidly increasing number of case re- 
ports indicates that spontaneous mediastinal 
emphysema is not rare. From the University of 
Wisconsin’s Student Health Service, in a four 
year period, 6 cases of spontaneous pneumo- 
thorax without recognized mediastinal emphy- 
sema, 7 cases of pneumomediastinum without 
recognized pneumothorax, and 7 cases in whom 
the two conditions were associated, are reported. 
Case summaries of the 14 with mediastinal 
emphysema are presented. Despite repeated ex- 
aminations by roentgenograms and fluoros- 
copy, mediastinal air could be demonstrated in 
only 3 instances. The clinical diagnosis was 
made by physical signs of a crunching sound 
synchronous with the heart beat, along with 
hyperresonance over the precordium. None of 
the group showed any physical evidence of sub- 
cutaneous air. Inability to demonstrate air in 
the mediastinum is expected, unless it is local- 
ized or relatively large in amount. Only 4 out of 
the 20 cases were tuberculin positive. One case 
had roentgen evidence of emphysematous 
blebs. No roentgenograms are reproduced. 

Treatment in this series was symptomatic, 
and the course was in general benign. With 
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early ambulation, no complications were re- 
ported in the 14 cases of mediastinal emphy- 
sema . — Eugene J. McDonald, M.D. 

ABDOMEN 

Strassmann, George S. Relation of acute 
mucosal hemorrhages and ulcers of gastro- 
intestinal tract to intracranial lesions. Arch. 
Neurol. & Psychiat., Feb., 1947, 57, 145-160. 

The records of approximately 1,400 autopsies 
were reviewed in an effort to tell how frequently 
and under what conditions acute mucosal 
hemorrhages and erosions of the gastrointesti- 
nal tract may be observed with and without 
fatal intracranial lesions. Twenty-six patients 
with acute hemorrhagic ulcerations and 30 pa- 
tients with softenings and perforations of the 
esophagus, stomach and duodenum are re- 
ported. In all but 2, the gastrointestinal lesions 
were associated with intracranial lesions of 
various types. 

This is a comprehensive article .which con- 
tains some excellent review of the literature. 
The author’s case histories and photomicro- 
graphs support Cushing’s contention that 
erosions and ulcers in the gastrointestinal tract 
are not infrequently seen in association with 
various cerebral lesions and after intracranial 
operations . — Philip J. Hades, M.D. 

Schaefer, Arthur A., and Erbes, John. 
Hypertrophic pyloric stenosis. Surg., Gynec. 
& Obst., Jan., 1948, 86 , 45-53. 

The authors report on 248 cases of pyloric 
stenosis seen at Milwaukee Children’s Hospital. 
The majority occurred in first-born males. In 
9 instances more than one member of a family 
was affected. 

Biopsies show that the longitudinal as well 
as the circular smooth muscle libers are hyper- 
trophied. 

The diagnosis rests on the symptoms of (i) 
projectile vomiting, (2) failure to gain weight 
and (3) scanty stools and the characteristic 
physical and roentgenographic findings. Visible 
peristaltic waves are seen in 83 per cent of cases 
if the examiner takes the trouble to give the 
patient a drink of water to stimulate the con- 
tractions. A pyloric tumor is present in every 
case and is pathognomonic if found but may be 
difficult or impossible to feel. 

Roentgenologic examination is one of the 
most important procedures available in the di- 
agnosis and is almost 100 per cent reliable. 


After a six hour fast the- patient is given 2 
ounces of formula-barium mixture and ob- 
served under the fluoroscope. Roentgenograms 
are made at five and thirty minutes and at one 
and two hours if the pyloric canal is not well 
visualized on the first films. The stenosed py- 
loric canal casts a typical shadow with a funnel- 
shaped entrance and a long narrow lumen 
described respectively as “prepyloric” narrow- 
ing and the “string sign.” The stomach is 
lavaged before operation. 

Surgical treatment consists of a Fredet- 
Rammstedt pyloromyotomy using a high right 
rectus incision so the liver serves to block the 
intestines from the wound. Preoperative treat- 
ment to correct dehydration and routine trans- 
fusions of 10 cc, of whole blood per pound of 
body weight before leaving the operating room 
are used. Small amounts of water and formula 
are started one and two hours after operation 
and the amounts gradually increased until the 
fifth day when the normal feeding schedule is 
resumed. 

The operative mortality is 3.8 per cent and 
no death has occurred during the past ten 
years. — J. L. Boyer, M.D. 

Baer, P., and Sicker, K. The association of 

achalasia of the cardia with oesophageal car- 
cinoma. Bi’it. y. Radiol., Dec., 1947, 20, 528- 

S3i. 

The reported incidence of carcinoma of the 
esophagus associated with achalasia of the 
cardia varies greatly with various authors. A 
survey of the available literature reveals only 8 
individuals with achalasia who later developed 
carcinoma of the esophagus. The authors add i 
additional case. The average age of the patients 
at the time of discovery of the carcinoma is 
about fifty-five years, and in the usual patient 
dysphagia begins twenty years previously. Of 
the 9 patients only i was female. The average 
symptom-free period between treatment of the 
achalasia and the development of symptoms of 
esophageal carcinoma is seven years. The subse- 
quent carcinoma develops in the dilated middle 
third of the esophagus and because of the dila- 
tion it may reach a remarkable size before dis- 
covery. In some cases the carcinoma may oc- 
cupy about half the length of the esophagus. 
Because of the esophageal dilatation none of the 
patients has marked esophageal obstruction. 

The development of the malignancy pre- 
sumably follows a logical pattern. Stasis of food 
above the cardia leads to mechanical, thermal 
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and chemical irritation, eventually producing 
an esophagitis which, when it is chronic, pro- 
duces ulceration of the mucous membrane. 
Reparative attempts produce proliferating 
papillomatous areas which finally become ma- 
lignant. Because of this possible sequence of 
events it would appear advisable to follow pa- 
tients with esophageal stasis regularly, even in 
the absence of symptoms. 

Both esophagoscopy and roentgen examina- 
tion are difficult in these patients because of the 
large amount of retained food, and the esoph- 
agus should be carefully emptied. Esophagos- 
copy is the method of examination which is 
most reliable in demonstrating the malignancy. 
The roentgen examination is further hindered 
by (i) the elongation and tortuosity of the 
esophagus, (a) the presence of normal esophagus 
below the lesion which is usually in the middle 
third, and further by (3) the demonstration of 
one cause for the patient’s symptoms, namely, 
achalasia. This difficulty exists despite the fact 
that the involvement with carcinoma is usually 
quite extensive. 

A sixty-eight year old patient is presented 
who had long-standing achalasia and was 
symptom free for three years after treatment, 
and who was seen with a degree of emaciation 
which could not be explained on the basis of his 
short history of vomiting. He developed in- 
creasing dysphagia for solid food while fluids 
were tolerated, his vomitus contained a small 
amount of blood, and he had retrosternal pain. 
In this individual the extensive carcinoma was 
well shown by examination with barium. — 
E. F. Lang, M.D. 

Grout, J. L. A. Carcinoma of the stomach. 

Symposium. I. A radiologist’s point of view. 

Brit. y. Radiol., Dec., 1947, 20, 491-501. 

This portion of the interesting symposium 
consists in groups of case histories and roent- 
genograms illustrating patients with gastric 
lesions. They are arranged to contrast the vari- 
ous lesions as to roentgenographic and clinical 
appearance. For example, a patients were de- 
scribed, each with an ulcerated greater curva- 
ture. From a purely roentgenological point of 
view, a mass growing on the greater curvature 
of the stomach with a central ulceration in the 
mass cannot be classified as to its malignancy. 
With a long history and such findings as anemia 
and occult fecal blood a benign tumor is to be 
suspected; with a short history and without 
anemia a cancer is more likely. It is sometimes 


difficult to differentiate between a mass within 
tiie stomach and deformity of the stomach from 
pressure due to an extrinsic mass. In some cases 
metastatic neoplastic glands outside the stom- 
ach may produce more striking roentgen 
changes than the primary tumor itself which is 
within the stomach which gave rise to the 
metastases. 

Two cases are presented illustrating the vari- 
ation in the appearance of the greater curva- 
ture. One patient was seen early in the course 
of a carcinoma of the greater curvature and the 
irregularity was thought to be normal. A second 
patient, Avith less irregularity of the greater 
curvature but with more prominent symptoms, 
was re-examined at a shorter interval and the 
carcinoma was discovered earlier. 

It is sometimes difficult to state whether or 
not a given ulcer is on the basis of a malignancy. 
A tendency for the mucosal pattern to converge 
toward the site of the ulcer suggests an innocent 
ulcer. Irregularity of the mucosa about the 
ulcer suggests malignancy. Unfortunately, some 
malignant ulcers improve both symptomatically 
and roentgenologically under a course of treat- 
ment. 

Some overemphasis has been placed upon the 
value of determining whether or not a given 
portion of the gastric wall participates in a 
peristaltic wave. It is probable that peristalsis 
stops at the site of only an advanced lesion, but 
when waves pass without interruption it does 
not necessarily mean that there is no neoplasm; 
also it is occasionally difficult to detect small 
interruptions in the peristaltic wave. 

In a careful roentgen examination of patients 
with obscure gastric lesions, consideration of 
the clinical picture is most important and, in 
some instances, the patient might be considered 
neglected if there is no actual conference be- 
tween the patient’s physician and the radiolo- 
gist. 

The reproductions of the roentgenograms in 
this article are excellent and the grouping of the 
case reports most instructive. — E. F. Lang, 
M.D. 

Rodgers, H. W. Symposium. II. Gastroscopy 

in the diagnosis of gastric cancer. Bril. J. 

Radiol., Dec., 1947, 20, 502-504. 

Gastroscopy should logically follow roentgen 
examination in the routine investigation of 
dyspepsia, and particularly where a carcinoma 
is suspected, in order to rule out certain impor- 
tant contraindications to gastroscopy. The 
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roentgen demonstration of an advanced carci- 
noma makes gastroscopy unnecessary and 
dangerous with the possibility of perforation. 
Atrophy of the esophageal mucosa, which may 
be shown by roentgen ray, does not contraindi- 
cate gastroscopy but calls for great care in pas- 
sage of the instrument. 

Gastroscopy is indicated in a patient clini- 
cally suspected of having a carcinoma when the 
roentgen examination either reveals no lesion or 
shows a lesion the nature of which is obscure. 
Gastroscopy also aids in classification of a 
known ulcer as to benignity or malignancy. 

Gastroscopically carcinoma may be divided 
roughly into four categories. The first includes 
the cauliflower-like projections of polypoid 
lesions which, if they are large enough to be 
diagnosed by roentgen ray at all, are usually 
diagnosed with accuracy. The second type of 
malignancy is the carcinoma which shows 
ulceration. This usually has a raised, irregular 
edge with a sloughing floor and elevation of the 
whole ulcer above the surrounding mucosa. The 
third type is the fibrous ulcer with malignant 
change. These are the most difficult to classify 
and vary between the ulcer in which malig- 
nancy is demonstrated only microscopically to 
the ulcer which is obviously malignant initially. 
Here there is irregular hyperemia of the ulcer 
margin with some irregularity in outline, with 
areas of nodularity. The floor of the ulcer may 
contain a blood clot or necrotic tissue and there 
may be infiltration of the surrounding mucosa 
with carcinoma. Unfortunately for the diag- 
nosis, this type of lesion frequently improves 
with bed rest and dietary management, as be- 
nign ulcers do. Repeated examination is the 
most valuable method we have for diagnosis of 
this type. The fourth type of malignancy is 
characterized by submucous infiltration such 
as is characteristically seen in “leather bottle” 
stomach. 

Frequently the gastroscopist adds consider- 
able information by examining a region which is 
suspicious roentgenologically. Every gastros- 
copist has had the experience of discovering 
carcinomas of the stomach, both large and 
small, which were unsuspected roentgenologi- 
cally. — E. F. Lang, M.D. 

Stewart, Matthew J. Symposium. III. Can- 
cer of the stomach: some pathological con- 
siderations. Brit. y . Radiol., Dec., 1947, 20, 

505-507. 

The presence or absence of malignancy in a 


given pathological specimen is usually easy to 
determine. When both an ulcer and a cancer 
are present the order of development is difficult 
to determine in many instances. Ulceration fre- 
quently develops in a malignancy and usually 
can be identified as such. In some cases, how- 
ever, the ulceration spreads from the malignant 
base to involve the surrounding normal mucosa 
with the production of the typical microscopic 
picture of an innocent ulcer. Conversely, it has 
been demonstrated histologically that simple 
peptic ulcers of long standing may precede a 
malignancy at the same site. 

Stewart presents information concerning 51 
cases of malignancy developing in an ulcer, col- 
lected from a series of 733 stomachs which were 
examined over a period of nineteen years. In 
each of the typical cases there is a history of at 
least two years of gastric symptoms which were 
without interruption and which were marked 
by an increase in severity. In, the patients with 
malignant degeneration of an ulcer the range of 
gastric acidity more closely approximates that 
of simple chronic ulcer than that of primary 
carcinoma. — E. F. Lang, M.D. 

Taylor, Hermon. Symposium. IV. The surgi- 
cal aspect of carcinoma of the stomach. Brit, 
y. Radiol., Dec., 1947, 20, 507-51 1. 

Carcinoma of the stomach is in itself a symp- 
tomless disease. The important aids in estab- 
lishing an early diagnosis are radiology and 
gastroscopy. Very frequently by the time strik- 
ing symptoms have developed the lesion is in- 
operable. Achlorhydria usually indicates that 
the disease has extended and, in one review, 
one-half of the cases of early operable carcinoma 
had a considerable quantity of hydrochloric 
aC'd in the gastric juice. The test for occult fecal 
blood is also unreliable in excluding an early 
lesion. Radiology and gastroscopy often fail to 
estimate the operability of a gastric lesion and 
this question can be finally decided only by the 
surgeon at the time of the operation. 

With various surgeons there are different 
limits to which a malignancy must spread to be 
considered inoperable. The question of oper- 
ability depends not only upon the experience 
and skill of the surgeon but upon his determina- 
tion to take serious risks if thereby he can give 
the patient a chance of cure. The author feels 
that every risk should be taken to extirpate the 
neoplasm if there are no distant metastases. 
The surgeon should be prepared to remove the 
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whole stomach with its omentum, the spleen, 
the transverse colon, and the tail or body of the 
pancreas if these are involved in the mass. Al- 
though radical surgery of this type increases the 
surgical mortality rate, it also increases the 
total number of survivors. 

Carcinoma in the cardiac end of the stomach 
is a problem by itself and diagnosis is even more 
difficult than in the case of carcinoma in the dis- 
tal half of the stomach. Diagnosis is difficult 
even radiologically or by esophagoscopy. For 
these reasons, if there is reasonable suspicion of 
a growth of the cardia an exploratory operation 
is entirely justifiable. Radical surgery is also 
very important in this field if cures are to be 
produced. — E. F. Lang, M.D. 

Fairchild, G. Cranston, and Shorter, Alan. 

Symposium. V. Irradiation of gastric cancer. 
y. Radiol, Dec., 1947, 20, 511-52,1. 

Today approximately 80 per cent of cases of 
gastric cancer are inoperable by the time they 
are seen surgically. Irradiation has been at- 
tempted to aid in the treatment. External ir- 
radiation fails because of the deep situation of 
the gastric tumor, the proximity of other vital 
organs, and high resistance of gastric cancer to 
irradiation necessitating high doses. Contact 
roentgen therapy, radon seed implantation, and 
intracavitary irradiation have also been used. 

In 1935 Fairchild conceived the idea of direct 
irradiation of tumors exposed temporarily at 
operation. With newer tubes, which deliver up 
to 2,000 roentgens per minute, the time of ex- 
posure is not prohibitive. The dose can be ap- 
plied directly to the tumor and its field of 
spread. The size, shape, and extent of the lesion 
and the presence and direction of spread can be 
determined at the time of operation, and the 
skin is left intact for further irradiation if neces- 
sary. The direct irradiation may be done at the 
time of the original operation or may be done 
after a primary stage at which any existing ob- 
struction was relieved. 

The surgical approach to the lesion must be 
planned to permit the most advantageous 
positioning of the tube in relation to the pa- 
tient and the tumor. Two tubes are used simul- 
taneously, one through the incision and another 
through the posterior abdominal wall. An aver- 
age tumor dose of 1,300 roentgens is given with 
a surface dose of 1,300 roentgens from the tube 
under the patient and 1,600 roentgens from the 
tube directly over the lesion. Recently the dose 


from the upper tube has been increased. There 
have been remarkably few reactions to the ir- 
radiation. The patients usually have merely 
nausea and anorexia, with vomiting and diar- 
rhea only rarely. 

In almost three years 15 inoperable carci- 
nomas of the stomach have been treated by 
direct irradiation. In 7 of these the irradiation 
was purely palliative. Of the other 8 cases, 2 
died within the first week after the operation, 
I lived twenty-four months, 2 fifteen months, 
I seven months, i four months and i three 
months after treatment. — E. F. Lang, M.D. 

Gutman, R. Les duodenites du point de vue 

radiologique. (Duodenitis from the roentgen 

viewpoint.) J. de radial et d’ electrol, 1946, 

2J, 65-68. 

The author, one of the foremost roentgenolo- 
gists of the digestive tract, describes again what 
he believes are quite definite and characteristic 
fluoroscopic and film images of the inflamed 
duodenum without ulcer. 

Most frequent is a polypoid image, that is to 
say, the mucosa is strewn with translucent 
rounded areas lying in denser background. 
More rarely the image is speckled, the mucosa 
presenting small opaque flecks. At other times 
one observes a cloudy aspect due to disappear- 
ance of the folds from edema of them. Occasion- 
ally duodenitis may manifest itself as a filiform 
narrowing over part of the length of the duo- 
denum — a spasm resulting from hypertonicity 
of the muscularis mucosae. These appearances 
may be diffuse or localized and may be fre- 
quently seen to stop sharply at the level of the 
ampulla of Vater. He states that concerning 
differential diagnosis from ulcer, the polypoid 
defects of duodenitis never resemble ulcer de- 
formity and the images characterized by mul- 
tiple flecks would have "trop de niches” — too 
many niches — to be confused with ulcer and for 
the occasional case where small radiating folds 
converge toward a fleck in an edematous large 
bulb of duodenitis, the presence of true ulcer 
can be determined by light compression and 
repeated roentgen examination. 

The author feels that duodenitis can be diag- 
nosed roentgenologically far oftener than it is 
and that many cases of epigastric distress and 
pain bear a false clinical label of ulcer when no 
ulcer can be demonstrated but when signs of an 
inflamed duodenum are present . — TVilliam M. 
Loehr, M.D. 
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Lepennetier, F., MoriNj G.j Grain, R., and 
Siguier. Etude radiologique d’une tumeur 
benigne du bulbe duodenal. (Roentgenologic 
study of a benign tumor of the duodenal 
bulb.) J. de radiol. et d'electrol.^ 1946, 2J^ 423- 
425. 

The extreme rarity of tumors of the duodenal 
cap is well known. Very few observations of be- 
nign tumor of the duodenum have been pub- 
lished in France. The case described by the 
authors was a male, aged seventy-eight, who 
presented absolutely no symptoms referable to 
the duodenum. The patient entered the hospital 
for treatment of cardiac asthma and the duo- 
denal lesion was found in the course of a gastro- 
intestinal study which was undertaken in order 
that the study of the patient would be complete. 
A polypoid type filling defect was demonstrated 
at fluoroscopy and spot films (reproduced in the 
article) demonstrated an ovoid filling defect 
with regular margins on the left border of the 
cap. The patient succumbed after about two 
weeks from his cardiac and pulmonary difficul- 
ties and the authors were able to obtain the 
anatomical specimen which showed a small 
pedunculated benign polyp about the size of a 
large pea and fixed to the anterior surface of the 
bulb. There was no ulceration. The statistical 
study of benign tumors of the duodenum made 
by E. Roelsen {Acta medica Scandinavia^ I935) 
is discussed in relation to the authors’ case. 
Roelsen found only 36 cases in the world litera- 
ture — ^medical, surgical and radiological — up to 
1935. Twenty-nine were verified and included 
the following: 19 grouped as adenoma, polyp or 
papilloma, 7 fibromyomas, I hemangioma, i 
tuberculoma, and i schwannoma and in the 
series of Roelsen the mucosa covering the be- 
nign tumor was ulcerated in 4 cases. 

The great rarity of tumor in the duodenal 
cap quite naturally makes the roentgenologist 
hesitant about suggesting this diagnosis. — 
William M. Loehr, M.D. 

Mahorner, Howard, and Kisner, Wendell. 
Diverticula of the duodenum and jejunum 
with a report of a new technical procedure to 
facilitate their removal and a discussion of 
their surgical significance. Stirg., Gynec. & 
Obst., Nov., 1947, <55, 607-622. 

TDuodenal ’Diverticula. 

Incidence: Duodenal diverticula are found 
relatively frequently at autopsy. Various in- 


vestigators have noted their incidence to vary 
from 0.5 to 14.5 per cent. 

Sex: T?here seems to be no sex predilection. 

Location: Most of the duodenal diverticula 
occur on the concave side of the descending por- 
tion. The majority of them occur in the region 
of the ampulla of Vater. They usually present 
posteriorly or into the head of the pancreas. 

Next to the perivaterian area the concave in- 
ferior transverse portion of the duodenum is the 
site most often affected. The diverticula here 
present upward and are covered by the trans- 
verse mesocolon and are associated with the 
ligament of Treitz. 

Etiology: The condition is seldom seen early 
in life; it usually occurs in the fifth, sixth or 
seventh decade. 

Symptomatology: It has been estimated that 
only 25 per cent of duodenal diverticula are 
asymptomatic. The most common symptom is 
pain. Apparently the pain is due to filling and 
failure of adequate emptying of the diverticu- 
lum. 

Treatment: When duodenal diverticula are 
large enough to cause residual pooling of barium 
removal or inversion is indicated. 

"Jejunal Diverticula. 

Jejunal diverticula are much less common 
tlian diverticula of the duodenum and much 
more difficult to diagnose preoperatively. They 
may cause severe symptoms and surgical re- 
moval of them results in cure. — Mary Frances 
Vastine, M.D. 

O’Neill, James F., Anderson, Katherine, 

Bradshaw, Howard H., Lawson, Robert 

B., and Hightower, Felda. Congenital 

atresia of the small intestine in the newborn. 

Am. y. Dis. Child.., Feb., 1948, 75, 214-237. 

The types of congenital abnormalities of the 
alimentary tract considered in this discussion 
are the complete intrinsic obstructions of the 
small bowel. Two general groups of such lesions 
exist: (i) one or more septums or diaphragms 
completely occluding the lumen and (2) narrow- 
ing of the intestinal diameter at one or more 
sites to the point of total obstruction. In the 
latter type, the proximal blind end of bowel 
may be completely separated from its distal 
counterpart, or the two ends may be joined with 
a solid cordlike structure, devoid of a lumen. 
Therefore, mesenteric defects may or may not 
occur. 

The paper contains a report of 2 cases, with a 
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review of successfully treated obstructions of 
the small intestine. Under separate headings 
the following subjects are discussed: the inci- 
dence of gastrointestinal atresia, the occurrence 
of multiple atresias, the incidence of associated 
deformities of other organs, the familial tend- 
ency to intestinal atresias, etiologic theories of 
the diagnosis of congenital obstruction of the 
small intestine, the survival time in cases of un- 
treated atresia, and the mortality rates follow- 
ing surgical correction of atresia. In the final 
portion of the paper the authors discuss and 
record the cases of successfully treated con- 
genital atresia of the small intestine and report 
2 additional cases of their own. 

The importance of congenital atresia of the 
small intestine is much greater than the inci- 
dence of the condition would tend to indicate 
because it is so amenable to surgical treatment. 
In most children the atretic lesion is the only 
abnormality present, so that its correction 
should restore the patient to complete normal- 
ity. 

The nature and location of the opaque areas 
seen on the preoperative plain roentgenograms 
of both patients reported are of great interest, 
in view of Neuhauser’s opinion that such areas 
are typical of the presence of fetal meconium 
peritonitis. In both infants, a diagnosis of 
meconium peritonitis could not be made with 
certainty, for even though the second patient 
had peritoneal adhesions present, no yellowish 
plaques of old meconium were present on the 
peritoneal surfaces. Furthermore, these calcified 
areas were not present on plain roentgenograms 
made four days after either operation. It seems 
probable that in the 2 patients the calcified ma- 
terial was within the intestinal lumen, although 
this is not entirely certain. 

The authors suggest that the high mortality 
still current even among infants in the hands of 
excellent pediatricians and pediatric surgeons is 
due to the fact that many of these patients do 
not reach them until relatively late in the 
course of the disease. — R. S. BromeVi M,D. 

GYNECOLOGY AND OBSTETRICS 

Allen, E. Peter. Standardised radiological 

pelvimetry. IV. Interpretation of pelvimetry. 

Brit. J. Radiol., May, 1947, 20, 205-228. 

The ability to measure the maternal pelvis by 
roentgen methods has been perfected to such a 
degree that it is a reliable means of obtaining 
the exact bony measurements. The fetal skull 


cannot be measured so accurately, and its other 
characteristics, such as compressibility, ability 
to rotate, and variation in soft tissues, make 
prediction of the course of labor from roentgen 
studies still a matter of judgment. By correlat- 
ing the course of labor with certain features of 
the pelvis, as shown in roentgenograms, one 
should be able to arrive at a basis for prediction. 

A series of pelves was measured and the 
course of the subsequent labor was followed 
with careful notation of factors such as fetal 
size, length of the three stages, the condition of 
the child after delivery, and in the case of surgi- 
cal intervention, whether this was done be- 
cause of mechanical disproportion or some 
other factors. The measurements were grouped 
according to whether or not delivery through 
that pelvis was normal or abnormal. 

As might be expected, the true conjugate was 
the most useful single diameter in predicting the 
course of labor. On the other hand, the area of 
the inlet, or the area of the midplane of the 
pelvis each permitted more accuracy in predic- 
tion than any single diameter. The figures ar- 
rived at through an analysis of many cases indi- 
cate when a normal delivery is to be expected. 
These figures should be used for prediction 
when the child is of average size and when there 
is no other factor which might indicate abnor- 
mality other than mechanical obstruction. With 
a small baby delivery might occur through a 
pelvis which would be called abnormal in other 
circumstances. For the figures arrived at here 
the average fetal skull is taken as loo mm. in 
diameter, and variations from this should alter 
the prognosis. 

Vaginal delivery is predicted as certain when 
the conjugate is over 130 mm., or when the 
brim area is over 130 sq. cm. Cesarean section 
is considered justified when the conjugate 
is under 90 mm. and the brim area is under 85 
sq. cm. — £. F. Lang, M.D. 

Hartnett, Leo J. The possible significance of 
arterial visualization in the diagnosis of pla- 
centa praevia. /fw. y. Obst. & Gynec., June, 
1948, 55 , 940-95^- 

The author performed aortograms on 68 
women during the later stages of pregnancy 
without serious complications. 

Sodium iodide, 80 per cent, and diodrast, 70 
per cent, were used in this series. The patients 
were routinely carefully checked for sensitivity 
to the contrast substance before the procedure 
was carried out. 
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The puncture of the aorta was performed on 
the roentgen table. With the patient lying 
prone under intravenous pentothal sodium 
anesthesia, the aorta was punctured and the 
contrast medium injected. As a rule, 10 cc. of 
sodium iodide or at least 18 cc. of diodrast were 
injected into the aorta within a period of about 
five seconds. Sodium iodide seemed to cause 
considerable irritation of the arterial bed with 
contraction of the uterus. The latter were not 
observed when the sodium iodide was injected 
more slowly or when diodrast was used. The 
first exposure was made as the injection was 
completed and the second within seven seconds 
of the first. 

Extravasation of the injected solution was 
one of the more common complications occur- 
ring in 13 of the 68 women injected. This was 
followed by some lumbar pain and a slight 
febrile reaction which lasted for one or two 
days. 

Visualization of the placenta was excellent. 
The maternal circulation was clearly defined. 
The placenta was characterized by the appear- 
ance of multiple collections of the radiopaque 
substance irregularly distributed throughout 
one portion of the uterus. Instead of the usual 
appearance of blood vessels, there were many 
large lake-like collections which the author re- 
fers to as “mottling.” 

Two patients with bleeding were studied by 
this technique and, in both, a placenta previa 
was encountered. 

This is an interesting article which contains 
seven excellent illustrations showing the ap- 
paratus and the resulting roentgenograms. — 
Philip y. Modes, M.D. 

Sun, Ko-Chi. The characteristics in hystero- 

salpingograms in tuberculous salpingitis and 

endometritis. Am. J. Obst. & Gynec., June, 

1948, 55 > 953-960. 

The present observations are based upon the 
author’s findings in 6 patients who proved to 
have tuberculous salpingitis and endometritis 
at operation. 

Three distinct and constant features were 
found in all of the patients examined by hys- 
terosalpingography. 

First, the lipiodol revealed defective non- 
homogeneous filling of the cervical canal and 
uterus. The lipiodol in the cervical canal re- 
vealed a fuzzy contour, whereas its outline was 
shaggy and irregular in the uterus. 


Second, the fallopian tubes appeared like 
thin, stiff wires with irregular sacculations near 
the fimbria. The fimbria were pouch-like and 
saccular. Not infrequently the contrast medium 
appeared uneven simulating radiopaque foreign 
bodies. 

In the third place, lipiodol never appeared 
free in the peritoneal cavity. 

Excellent roentgenograms document this 
communication. In addition, the author briefly 
reviews the differential diagnosis of hysterosal- 
pingograms. — Philip J. Modes, M.D. 

GENITOURINARY SYSTEM 

CoLiEZ, Robert, Les signes radiologiques de 
stase et de suppression uretero-renale au 
cours de I’urographie intra-veineuse. (Roent- 
gen signs of stasis and ureterorenal suppres- 
sion during intravenous urography.) J. de 
radiol. et d'electrol.. No. 7-8, 1947, 28, 31 1- 

342. 

The second report presented before the Fifth 
Congress of French Speaking Radiologists is a 
masterful presentation of all diagnostic aspects 
of intravenous urography complete to the 
minutest detail, from the nature of renal elimi- 
nation of contrast substances to every type of 
characteristic pyelographic deformity due to 
urinary stasis which can be demonstrated by 
this method. — William M. Loehr, M.D. 

Herbst, W. P., and Bagley, C. E. Observa- 
tions on the use of inositol in advanced ma- 
lignancy of the genito-urinary tract. J. Urol., 
April, 1948, 5p, 595-598. 

Inositol is an experimental compound from 
the vitamin B complex group. It is normally 
found in plant and animal cells. It exists in 
several forms. The compound is stable, water 
soluble and has a sweet taste. Considerable ex- 
perimental work has been done on the various 
forms of inositol in varied conditions. 

Seven cases of terminal malignancy of the 
genitourinary tract were given inositol in doses 
of a-4 grams daily. The drug had no effect on 
these cases, which included carcinoma of the 
prostate, carcinoma of the penis, and seminoma 
of the testicle. The drug was then tried in 5 
cases of carcinoma of the bladder and some 
benefit was noted in control of hematuria and 
reduction in tumor size. The drug also appeared 
to be beneficial in a case of hypernephroma of 
the kidney. — Rolfe M. Marvey, M.D. 
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ScHMiDLAPP, C. J.j IIj and Marshall, V. F. 
The detection of cancer cells in the urine; a 
clinical appraisal of the Papanicolaou method. 
J. Uro/., April, 1948, iP, 599-603. 

The Papanicolaou vaginal smear method has 
been useful in detecting cancer of the vagina, 
cervix and uterus. The test depends on the ex- 
foliation of tumor cells. The authors have ap- 
plied the method to the urinary tract. Their 
present series of cases now includes 333 pa- 
tients. They found the method to be valueless 
in benign tumors whose cells did not deviate 
from the normal sufficiently to make their 
recognition possible. In the case of malignant 
tumors, smears from the first urine sediment 
examined were usually positive although in 
some cases numerous examinations were re- 
quired. 

Dr. Papanicolaou personally examined all 
smears. The cases were grouped into clinically 
cancerous, clinically suspicious and clinically 
non-cancerous. The laboratory reports were 
rendered as laboratory cancerous, laboratory 
suspicious and laboratory non-cancerous. 

One hundred ninety-eight cases were re- 
ported laboratory non-cancerous, of which 88 
per cent were clinically non-cancerous, 4.1 per 
cent clinically suspicious and 7.1 per cent clini- 
cally cancerous. All of the latter group were 
proved cancerous. 

Fifty-three cases were laboratory suspicious; 
45.3 per cent of these were clinically cancerous, 
most of these having positive biopsies. 

Eighty-two cases were laboratory cancerous; 
86.5 per cent of these were clinically cancerous 
and one additional 8 clinically suspicious. There 
has been no instance of a false positive report. 
In 3 cases, bladder cancers, which had not been 
suspected clinically, were found after thorough 
investigation following a positive laboratory 
report. 

This study indicated that the Papanicolaou 
smear method was of most value in cases of 
bladder cancer. Care must be exercised in re- 
porting abnormal cells where a cancer patient 
is receiving hormonal therapy. The finding of 
malignant cells after all visible cancer has been 
removed probably indicates residual disease 
and has prognostic significance. — Ro/fe M. 
Harvey, M.D. 

Chute, R., and Williams, D. W, Experi- 
ences with stained smears of cells exfoliated 
in the urine in the diagnosis of cancer of the 
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genito-urinary tract; a preliminary report. 
J. Urol., April, 1948,551, 604-618. 

The present study was undertaken with a 
view to determining the possible value of the 
Papanicolaou stained smear method in detec- 
tion of malignancy as a possible screening test 
for mass survey work. The authors made a 
single modification of Papanicolaou’s method 
by centrifuging an entire fresh specimen of 
urine and then fixing the sediment with 95 per 
cent alcohol. 

Experience in examining the slides is essential. 
In the present series the authors insisted on a 
definite diagnosis based on tissue examination 
or adequate clinical grounds. The slides were 
scored as positive, doubtful, or negative. One 
hundred ninety-four specimens from 168 differ- 
ent cases were considered as satisfactory for the 
examination; 109 had no malignant disease and 
88 per cent were correctly diagnosed negative 
and 12 per cent incorrectly called positive. 

In 59 patients with malignancy of the genito- 
urinary tract 55 per cent were correctly diag- 
nosed by the smear method. In the entire series 
77 per cent were correctly diagnosed either posi- 
tive or negative. The authors found that the 
more malignant the tumor as far as the bladder 
was concerned, the more apt it was to be diag- 
nosed by the smear method. This did not hold 
true for prostatic cancer. 

In explanation of the 12 per cent false posi- 
tives the authors feel that increased experience 
may help to prevent some of the errors. Appar- 
ently chronic inflammatory disease of the 
genitourinary tract may produce transitional 
epithelial cells. 

The fact that multiple smears are frequently 
required for a diagnosis militates against the use 
of the method for mass screening . — Rolfe M. 
Harvey, M.D. 

Hickel, R. Les signes radiologiques des tu- 
meurs renales benignes et malignes. (Roent- 
genological signs of benign and malignant 
tumors of the kidney.) J. de radial. etd’electroL, 
No- 3-4j I947j 28 , 94-103- 

The author gives a complete essay on the 
different abnormal images of the kidney and 
deformations in the pyelogram characteristic of 
the most common benign and malignant kidney 
tumors. The illustrative pyelograms are ex- 
cellent and there are 16 black and white draw- 
ings diagramming pyelographic deformities 
resulting from different locations of tumors 
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within the kidney. This is an excellent reference 
article for teaching . — William M. Loeh\ M.D. 

Campbell, M. F. Bilateral embryonal adeno- 
myosarcoma of the kidney (Wilms’ tumor). 
y. Urol., April, i948,iP, 

Most cases of bilateral Wilms’ tumor are not 
true primary lesions but represent metastases 
from a single primary to the opposite kidney. 
True bilateral primary Wilms’ tumors are a 
rarity. The author reports 1 such cases. 

The first patient was an eighteen month old 
infant in whom a left-sided abdominal mass had 
been discovered. An intravenous urogram con- 
firmed the presence of a left-sided abdominal 
tumor mass with no identifiable excretion of dye 
from the left kidney. The right kidney showed 
compression of the upper and middle calices. 
No function could be demonstrated from the 
left kidney after complete urological investiga- 
tion. Bilateral retrograde pyelography con- 
firmed the findings in the right kidney and 
showed no demonstrable left kidney pelvis or 
upper ureter. The preoperative diagnosis was 
polycystic disease. 

At operation it was immediately apparent 
that the left kidney was the site of a tumor and 
not polycystic disease. A left nephrectomy was 
performed. TJie pathological diagnosis was 
Wilms’ tumor. Three weeks after operation the 
right kidney was explored and also found to be 
the site of a malignant tumor. Postoperative 
roentgen therapy was ineffective. 

The second case was diagnosed at post- 
mortem on a twenty-four day old infant dying 
of inanition . — Rolfe M. Harvey, M.D. 

Kretschmer, H. L. Renal rickets and poly- 
cystic disease of the kidney. J. UjvL, May, 
1948, 59, 773-783- 

Primary or secondary renal disease leading to 
prolonged renal dysfunction may result in 
rachitic bone changes. 

The author reports the case of a five month 
old infant in whom abdominal examination dis- 
closed the presence of a bilateral palpable mass. 
The child had taken cod liver oil and tomato 
juice since the age of three weeks. The blood 
pressure on admission was 180/90. Roentgen 
studies of the long bones were negative. An in- 
travenous pyelogram showed no visualization 
of the genitourinary tract. The heart was en- 
larged. A preoperative diagnosis of polycystic 
disease of the kidneys was made, and confirmed 
by operation and biopsy. 


Approximately three years later the child 
showed definite evidence of dwarfism and 
clinical evidence of rickets. Roentgen examina- 
tion showed osteoporosis, thinning of the 
cortices and “deformity” of the metaphyses. 
The roentgen changes were said to be “not that 
of infantile rickets.” 

Among the theories proposed to explain the 
syndrome called variously renal rickets, renal 
dwarfism, renal infantilism, and so forth, are 
the following: 

I. Renal theory. In advanced renal destruc- 
tion the kidneys cannot excrete waste phos- 
phorus. This phosphorus is excreted then 
through the intestinal mucosa. This interferes 
with calcium absorption and leads to depletion 
of bone calcium. 

a. Parathyroid theory. Some authors feel 
that the syndrome is a result of primary hyper- 
parathyroidism and the kidney condition is due 
to secondary calcification and fibrosis in the 
kidneys. The distinction between primary 
hyperparathyroidism and renal rickets depends 
upon whether or not skeletal changes antedate 
or follow renal changes. Some experimental 
evidence exists that renal insufficiency leads to 
secondary hyperplasia of the parathyroids. 

3. Pituitary-diencephalon theory. This theory 
best explains the dwarfism, infantilism and 
polyuria. 

4. Acidosis. This theory would explain all 
changes on a basis of chronic acidosis resulting 
from renal insufficiency . — Rolfe M. Harvey, 
M.H. 

Hoffman, H. A. Massive hydronephrosis, f. 

Urol, May, 1948, 59, 784-794. 

Statistics indicate that the diagnosis of mas- 
sive hydronephrosis is missed in approximately 
I out of every 3 cases. The commonest confus- 
ing condition is ovarian cyst. Only 89 cases of 
massive hydronephrosis had been reported up 
to 1947. The author feels that the condition is 
much more common than this would suggest 
and found 10 cases in a review of the case rec- 
ords of the Massachusetts General Hospital 
from 1941-1946, inclusive. He arbitrarily 
makes the diagnosis of massive hydronephrosis 
when the capacity of the kidney exceeds 1,000 
cc. 

The author summarizes his 10 case reports, 
including illustrative films. In his series males 
were affected in the ratio of 4:1 as compared 
with females. 
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The commonest complaint was flank or loin 
pain. Fifty per cent had palpable masses. Six of 
the lo cases had negative urine sediment. The 
intravenous pyelograms were valueless in all but 
one case. The retrograde pyelograms were 
diagnostic in 9 of the 10 cases. In this series the 
left side was involved in 90 per cent of the cases. 

The referring physician had not made the 
diagnosis in a single instance. Nephrectomy was 
the treatment employed in all cases. 

Massive hydronephrosis is usually congenital 
in origin. Infection usually prevents the hydro- 
nephrosis from becoming massive by directing 
attention to the condition. Uncomplicated mas- 
sive hydronephrosis is usually asymptomatic 
and many cases rupture following abdominal 
trauma as the presenting symptom. This leads 
to an erroneous diagnosis of intra-abdominal 
injury, laparotomy and a mortality rate of 30 
per cent. This emphasizes the importance of 
considering massive hydronephrosis as a differ- 
ential possibility and thus avoiding improper 
therapy and unncessarily high mortality. In’the 
author’s series, where the correct diagnosis was 
made preoperatively and the correct therapy 
employed, there was no mortality . — Rolfe M. 
Harvey^ M.D. 

Higgins, C. C., and Hausfeld, K. F. Cutane- 
ous metastases from vesical carcinoma of the 
urinary bladder; report of two cases. J. UroL, 
May, 1948) 879-886. 

Skin metastases from vesical carcinoma are 
rare. The greatest primary source of skin me- 
tastases, with a 16 per cent incidence, is breast 
cancer. The authors have been able to find only 
8 reported cases of bladder carcinoma with skin 
metastases. They report an additional 1 cases. 

The mechanism of the metastases is not 
known but is thought to be by the blood stream 
to the skin lymphatics. The authors feel that 
there must be more unreported cases and make 
a plea for their publication for better evaluation 
of bladder carcinoma and its therapy . — Rolfe 
M. Harvey, M.D. 

Hovenanian, Michael S., and Deming, 
Clyde L. The heterologous growth of cancer 
of the human prostate. Surg., Gy7iec. C? 
Obst., Jan., 1948, 86, 29-35. 

The authors present the results of trans- 
plantation of carcinoma of the human prostate 
into the eyes of guinea pigs. They were able to 
grow the tumor successfully and make succes- 


sive transplants for six serial generations. 
Throughout all of these the cellular morphology 
of the parent human tumor was maintained, 
thus proving this cancer to be truly an auton- 
omous growth. 

Testosterone or one of its constituents ap- 
pears essential to the growth of prostatic cancer, 
for successful “takes” occurred only in normal 
male animals or in females stimulated with 
testosterone in tremendous dosage. Transplants 
failed to grow in castrated males and in normal 
females. Increasing the amount of testosterone 
in the males did not increase the rate of tumor 
growth. 

The inherent ability of the prostatic cancer 
cells to produce acid phosphatase disappeared 
on transfer as demonstrated by an absence of 
elevation of blood phosphatase in the tumor- 
bearing animals and absence of stain for phos- 
phatase in tissue sections. — J. L. Boyer, M.D. 

Wear, J. B., and Schoenberger, A. P. Carci- 
noma of the prostate; a twelve year review. 
J. Urol., April, 1948, 587-594* 

This report is based on a study of 400 cases 
of prostatic carcinoma seen during a twelve 
year period; 170 cases had metastases when 
first seen. The symptoms, physical findings and 
methods of treatment are all summarized in this 
report through a series of charts. 

Roentgen treatment was used in 54 cases. In 
25 cases it was the only form of treatment. The 
average survival time in these 25 cases was 
eleven months. Roentgen radiation was never 
used as a curative procedure. In 50 per cent of 
the cases roentgen therapy improved the pain 
of metastatic lesions, for varying periods of 
time. 

The authors state that roentgen therapy 
will have only a minor role in this disease in 
their practice in the future, estrogens and 
orchiectomy having priority. Up to 80 per cent 
of cases in this series showed favorable response 
to estrogenic therapy. Orchiectomy is used only 
in patients with objective evidence of metas- 
tases . — Rolfe M. Harvey, M.D. 

Lewis, L. C. Testis tumors; report on 250 cases. 

J. Urol., April, 1948,59, 763-772. 

The authors report on a series of 250 cases of 
testicular tumors seen at the Walter Reed Hos- 
pital. Forty-three per cent had metastases on 
admission and an additional 28 per cent de- 
veloped metastases eventually. 
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The author suggests the following classifica- 
tion of testicular tumors based on embryonal 
form, pathological structure, radiosensitivity 
and results of combined surgical and radiation 
treatment; 

A. Tumors of supporting tissues of testis 

1. Cysts of tunica albuginea 

2. Fibromas 

3. Fibrosarcomas 

4. Fibroleiomyosarcomas 

5. Hemangiomas 

6. Endotheliomas 

B. Tumors of interstitial cells 

C. Tumors of germ cell origin 

1. Seminomas (dysgerminoma, spermatocy- 

toma) 

2. Carcinoma 

a. undifferentiated carcinoma 

b. adenocarcinoma 

c. papillary adenocarcinoma 

3. Trophocarcinoma 

a. choriocarcinoma (form of cytotropho- 
blast) 

b. chorioepithelioma (form of syncytio- 
trophoblast) 

4. Teratocarcinoma 

a. teratoma with carcinoma, undifferenti- 
ated, adenopapillary 

b. teratoma with choriocarcinoma 

c. teratoma with chorioepithelioma 

5. Teratoma 

a. immature 

b. mature 

c. rhabdomyosarcoma 

Group A, tumors of the supporting tissues, 
are similar to those produced in other parts of 
the body. Group B, the specific endocrine tu- ' 
mors, are usually benign. The seminoma is 
histopathologically identical to the ovarian 
carcinoma. It is slow growing, has delayed 
metastases, is very sensitive, and has a good 
prognosis. Forty-three per cent of the tumors in 
this series were of this variety. Fifteen per cent 
of this group had metastases on admission. This 
is the common tumor of the atrophic testicle. 

The author states that the lethal dose for 
mature teratoma cannot be reached with safety 
by roentgen irradiation. 

The symptoms for all tumor groups consist 
early of painless swelling which may become 
painful later. Symptoms referable to me- 
tastases may be present * 

The diagnosis is based on bimanual palpa- 
tion, roentgen examination and, if there is still 
doubt, by exploration. 

The author favors radical orchiectomy for 


any type of testis tumor. The main exception 
might be the very radiosensitive seminoma. 
Radical orchiectomy consists in removing the 
testis with its tunica, the epididymis, vas, en- 
tire spermatic cord and the retroperitoneal 
lymph nodes from the inguinal ring to the renal 
pedicles. 

The author found roentgen therapy to be 
effective only if a full lethal dose was used. 

No difficulty was encountered in giving a 
lethal dose with the million volt unit, but care 
must be exercised for the normal overlying skin. 
Fourteen patients in this series had perforations 
of the bowel or stomach, eighteen to twenty- 
four months following therapy. A lethal dose 
for seminomas is 1,000 r. Prophylactic irradia- 
tion for tumors requiring more than 3,000 r 
lethal tumor dose is not safe. 

Thirty-two per cent of the total series have 
died, 8 having died from perforation of the 
bowel or stomach due to excessive irradiation. 

The author concludes that simple orchiec- 
tomy is sufficient for benign interstitial tumors; 
radical orchiectomy without roentgen therapy 
is required for teratomas; simple orchiectomy 
plus roentgen therapy with 1,000 r delivered to 
the retroperitoneal nodes is sufficient for 
seminomas; radical orchiectomy plus prophy- 
lactic roentgen therapy up to 3,000 r is required 
for undifferentiated carcinoma, adenocarcinoma 
and papillary adenocarcinoma; and, for tropho- 
blastic tumors, radical orchiectomy plus heavy 
roentgen therapy, when inoperable metastatic 
nodes remain, should be used. — J?o^e M. Harvey 
M.D. 

NERVOUS SYSTEM 

Cross, Glen O. Subarachnoid cervical angioma 
with cutaneous hemangioma of a correspond- 
ing metamere. Arch. Neurol. & Psychiat., 
Sept., I947> 5*^,359-366. 

The importance of recognizing that a rela- 
tionship may exist between developmental 
anomalies of the skin and coexisting abnormal- 
ities of other ectodermal derivatives is em- 
phasized by this author. The literature obtain- 
ing to cutaneous angiomas, lipomas, and vascu- 
lar tumors associated with similar spinal cord 
lesions is reviewed. Concerning vascular tumors, 
the author quotes Cushing and Bailey who 
pointed out that the skin and other organs lying 
in the same segment of nerve distribution may 
often be affected when a vascular abnormality 
of the central nervous system exists. The fact 
that patients with nevi of the face may have 
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associated intracranial vascular tumors is re- 
called to mind. 

The author reports his findings in a patient 
with a hemangioma of the skin of the left side 
of the neck and prominent vascular markings 
of the skin of the upper part of the chest who 
developed pain, motor weakness and paralysis 
due to an extensive subarachnoid angioma in 
the lower cervical spine. The vascular tumor 
extended from the lower cervical region up into 
the posterior fossa of the skull. The vessels con- 
tained mixed arterial and venous blood. The 
cord appeared compressed and flattened. The 
larger blood vessels seemed continuous with the 
vessels in the spinal cord. The tumor could not 
be removed but the symptoms regressed fol- 
lowing the decompression . — Philip J. Modes y 
M.D. 

French, J. Dougi.as. Recurrent arachnoiditis 

in the dorsal spinal region. M7rh. Neurol, fs? 

Psychiat., Aug., 1947,5^, Q.00-2.06. 

The author presents 4 cases selected from 8 
cases of dorsal arachnoiditis in whom the diag- 
nosis was verified at operation twice. 

The clinical course of spinal arachnoiditis 
seems to be characterized by an exacerbation 
and remission of symptoms. Neurologic residua 
are noted later suggesting a chronic progressive 
process. The first patient suffered periods of 
pain, numbness and incomplete paralysis on five 
different occasions during a period of nineteen 
years. With time, the attacks became more 
severe and associated with persistent disability. 
During one remission, the spinal fluid protein 
remained markedly elevated for about twelve 
days whereas seven years later, during another 
attack, the spinal fluid protein was normal. 
This patient’s myelogram revealed no abnormal- 
ities and the patient was not operated upon. 

The second patient had many attacks of 
arachnoiditis over a period of fourteen years, 
supposedly associated with repeated pulmonary 
infections. In this patient, too, the spinal fluid 
protein was found increased during several 
attacks. A myelogram revealed a partial block 
in the upper dorsal region which at operation 
proved to be due to cystic arachnoiditis. This 
patient improved following surgery. 

The symptoms in the third patient were of 
but two months’ duration. This individual, a 
diabetic, also suffered pain, numbness, weak- 
ness and altered reflexes. During the acute 
phase of his illness, the spinal fluid protein was 
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400 mg. whereas three days later, it dropped to 
100 mg. and a week later, 15 mg., coincident 
with the patient’s improvement. A recurrence 
of symptoms several weeks later was again as- 
sociated with a marked rise in the spinal fluid 
protein to 600 mg. A myelogram revealed 
marked irregularity and fragmentation of the 
pantopaque column in the mid-dorsal region. 
At operation, the arachnoid was found thick- 
ened and adherent to an atrophic appearing 
spinal cord. 

The history in the fourth patient also in- 
dicated an acute exacerbation and remission 
of spinal arachnoiditis eleven years after opera- 
tion for an epidural abscess. This patient’s 
spinal fluid protein was also markedly elevated 
to 375 mg. A myelogram revealed a complete 
block at the level of the first lumbar vertebra. 
Improvement was spontaneous and the patient 
was not operated upon. 

The evidence suggests that spinal arach- 
noiditis is an acute recurring process which 
becomes chronic only when organized adhesions 
or cysts have formed, producing irreversible 
changes in the spinal cord. Changes in sub- 
arachnoid pressure and in the chemical content 
of the spinal fluid appear to follow promptly 
these fluctuations in symptoms . — Philip j. 
Modes, M.D. 

Adams, Raymond D., and Wegner, Walter. 
Congenita] cyst of the spinal meninges as 
cause of intermittent compression of thespinal 
cord. Aixh. Neurol. & Psychiat., July, 1947, 
58, 57-69. 

The author describes 2 unusual patients with 
intermittent compression of the spinal cord due 
to a teratomatous cyst in the meninges. The 
first patient had suffered five attacks of pain 
in the back and partial paraplegia with sensory 
loss and sphincteric disorder. The second 
patient had also had five attacks of pain in the 
neck followed by hemiplegia or quadriplegia, 
sensory impairment, paralysis of the bladder 
and rectum and respiratory embarrassment. The 
first patient’s illness covered a period of thirteen 
years while the second patient’s symptoms oc- 
curred intermittently during a period of six 
years. 

The cerebral spinal fluid protein was in- 
creased in both patients. In one patient, a defi- 
nite dynamic block was demonstrated in the 
spinal canal. 

Both patients were operated upon and in one. 
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the cyst was partially removed and in the 
second, it was completely removed with excel- 
lent therapeutic results. Microscopic examina- 
tion of the cysts demonstrated their teratoma- 
tous character. 

The long history with intermittent periods of 
compression of the spinal cord characterized 
this lesion. The evidence suggests that the in- 
termittent character of the symptoms may be 
the result of intermittent swelling of the cyst 
with compression of the spinal cord. 

Both patients revealed spinal cord blocks by 
pantopaque myelography. Sharply defined fill- 
ing defects in the oil column characterized their 
roentgen appearance. Some thinning of the 
laminas of the affected segments of the spine 
was noted at operation in one patient. — Philip 
y. Nodes, M.D. 

Lipin, Theodore, and Davison, Charles. 

Metastases of uterine carcinoma to the 

central nervous system. Arch. Neurol. & 

Psychiat., Feb., 1947,57, 186-198. 

Metastases from carcinoma of the uterus to 
the central nervous system are infrequent. 
When present, they may be solitary lesions or 
they may occur associated with widespread 
metastatic disease. 

The authors report 3 patients with metastatic 
brain tumors from adenocarcinomas of the 
fundus of the uterus. 

The first patient developed her metastatic 
brain lesion one year following her hysterec- 
tomy. There was no other evidence of malignant 
disease in this patient. 

The second patient developed a cerebellar 
metastatic nodule five years after her original 
hysterectomy. This patient had evidence of dis- 
seminated carcinomatosis from a uterine 
malignancy. 

The third patient also developed her brain 
metastasis five years following surgery. She too 
revealed evidence of disseminated metastatic 
disease. 

The percentage of uterine carcinomas me- 
tastasizing to the central nervous system varies 
from 0.1 to 3.4 per cent according to different 
authors. The authors believe that neurosurgery 
is definitely indicated in patients with meta- 
static carcinoma of the brain if the metastasis 
is apparently solitary. — Philip J. Nodes, M.I). 

Gillespie, H. W. Further observations on the 

radiological diagnosis of lumbar interverte- 


bral disc lesions. Brit. J. Radiol., Jan., 1947, 
20, 37-40. 

A previous communication has shown the use 
of myelography unnecessary in the diagnosis of 
a prolapsed lumbar intervertebral disc, as the 
diagnosis can be established by clinical observa- 
tions and by plain roentgenograms. The two 
principal findings are decreased intervertebral 
spacing and hypertrophic fringe formation. In 
over 50 per cent of cases of disc lesions narrow- 
ing of the involved space can be demonstrated. 

An attempt has been made to determine how 
early a decreased intervertebral disc space can 
be shown after a traumatic episode. There are 
two ways to show this. A comparison of pre- 
operative and postoperative roentgen studies 
when some disc material has been removed 
shows further decrease in the spacing as early 
as four weeks after laminectomy. 

The second method is estimation of the in- 
terval between the onset of pain and the time 
of roentgen demonstration of the decreased 
space. In a series of 100 patients 70 per cent 
were able to give not only the date of onset of 
the pain but the cause. Twenty-five per cent 
gave no history of injury but could state the 
onset of sudden pain. All 100 patients in this 
series were subjected to operation on the basis 
of clinipal and roentgenographic findings, and 
in 92 the operative findings corresponded with 
the preoperative roentgen findings. 

The time interval between the onset of pain 
and roentgen evidence of decreased inter- 
vertebral disc spacing varied between one 
month and twenty-seven years. In 16 of the 92 
cases there was a time interval of five months 
or less. — E. F. Lang, M.D. 

SKELETAL SYSTEM 

Pyle, S. Idell; Mann, Arvin W.; Dreizen, 
Samuel; Kelly, Harriet J.; Macy, Icie 
G., and Spies, Tom D. A substitute for 
skeletal age (Todd) for clinical use; the red 
graph method. J. Pediat., Feb., 1948,52, 125- 
136. 

The red graph method is a graphic means of 
expressing skeletal development. The name is 
derived from the color graph paper used in con- 
structing the original graph. The graph was 
composed during the revision of Todd’s “Atlas 
of Skeletal Maturation.” The red graph method 
differs from the Todd graph in that the latter 
averages development of the various bones of a 
skeletal unit and expresses this average in the 
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form of a single line chart whereas the red 
graph method plots zones including the earliest 
and most advanced bone age represented in a 
skeletal unit. The red graph method thus will 
better express the developmental symmetry 
of a functional skeletal unit. 

Todd's original standard was based on the 
fact that bone growth consists of a series of his- 
tological changes in cells whereby bone salts are 
modelled into cortex. Both the Todd and red 
graph methods consist of a series of roentgeno- 
grams to portray the successive steps, or skele- 
tal maturity indicators, through which the 
articular cortex of the bone and the epiphyseal 
cartilage plate progress to form adult bone 
joints. The speed of these changes is a measure 
of the child’s growth. 

The reason for development of the red 
graph method as a refinement of the Todd 
graph is that the Todd graph is an average and 
discounts the development of the most delayed 
bones obscuring the site of tissue strength and 
weakness. By use of the red graph the assigned 
age of every bone will fall within the zone of the 
graph. 

The authors include graphs of 3 children to 
illustrate how the red graph is constructed and 
its practical clinical employment . — Rolfe M. 
Harvey, M.D. 

Shuman, H.H. Infantile cortical hyperostosis. 

J. Fediat., Feb., 1948,52, 195-202. 

The author reports an additional case of the 
syndrome originally described by CafFey. His 
patient was a four months old male infant who 
was admitted to the hospital for fever, irritabil- 
ity and brawny facial edema. The patient had 
had adequate nutrition and had been in good 
health prior to the onset of the present illness. 
Ten days before admission he developed what 
appeared to be a typical upper respiratory tract 
infection with fever, irritability and rhinitis. 
The day before admission a bilateral brawny 
swelling of the lower jaws developed. 

Penicillin and sulfadiazine did not affect the 
course of the disease. An elimination diet was 
also tried without avail. Roentgen studies of 
the mandibles on admission were negative. 
After four weeks a tender swelling appeared 
over the left clavicle. Roentgenograms at this 
time showed typical changes in both clavicles, 
several ribs and both mandibles. There was no 
evidence of pleural effusion. Illustrative films 
are included. 


Subsequent studies showed gradual improve- 
ment in the bone lesions although fever per- 
sisted for six months. No etiological agent was 
discovered. 

The author calls attention to the fact that the 
child’s growth was uninterrupted throughout 
the course of the disease. 

The characteristic roentgen changes consist 
of external cortical thickening of the affected 
bones, which may or may not be laminated, 
and extends the whole length of the bone shaft. 
Involvement of the mandibles is almost a prere- 
quisite for the diagnosis. — Rolfe M. Harvey, 
M.D. 

Herdner. Le sternum de I’enfant. Frequence 
actuelle de troubles de developpement reveles 
par I’examen radiographique. (The infant 
sternum; present incidence of disturbance of 
development revealed by roentgen examina- 
tion.) y. de radial, et d'electrol.. No. 9-10, 
1947, 28> 387-393* 

The author points out the high frequency of 
developmental disturbances seen in the ossifica- 
tion centers and later in the asymmetric de- 
velopment of the manubrium and body of the 
sternum in children studied during 1946. The 
author considers the sternum a "test bone’’ for 
study of growth and development. Abnormal- 
ities in size, shape and contour of the manu- 
brium and segments of the body of the sternum 
of varying degrees are discussed and illustrated. 
In many instances in the author’s cases the 
changes were first picked up on chest films of 
infants and young children . — William M. 
Loehr, M.D. 

Smith, Frederick M. Monteggia fractures; 
an analysis of twenty-five consecutive fresh 
injuries. Surg., Gynec. & Obst., Nov., 1947, 
85, 630-640. 

In 1814 Monteggia was the first surgeon to 
describe 2 cases of fracture of the shaft of the 
ulna associated with which there was an ante- 
rior dislocation of the head of the radius. This 
combination of injuries has since been com- 
monly called a Monteggia fracture. 

Though not a common one the injury is also 
not a rarity, yet it might seem so if one were to 
count only the fresh cases that come to the clinic 
for treatment. It is an extremely important 
type of injury because of the fact that the true 
diagnosis is often completely missed on clinical 
and even on roentgen examinations. To over- 
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look the associated radial head dislocation re- 
sults in inadequate treatment, continued dis- 
location, possible ugly and permanent de- 
formity, loss of lateral stability at the elbow, 
restriction of function, and oftentimes pain. 
Summary. 

1. Early recognition of the radial head dis- 
location is the most important part of the diag- 
nosis in Monteggia fractures. 

2. Early treatment with completely perfect 
reduction of the fracture as well as the disloca- 
tion is necessary and this must be checked fre- 
quently by roentgenograms to rule out second- 
ary loss of position of either bone. 

3. Open reduction is frequently necessary if 
the ulnar fragments cannot be held in anatomi- 
cal position. 

4. Open reduction is often absolutely neces- 
sary to make possible reduction of the radial 
head and for removal of interposed ligament or 
capsule. 

5. If open reduction is to be performed, it 
should be done early and preferably with rigid 
internal fixation applied to the ulna . — Mary 
Frances VasHne^ M.D. 

Hughes, E. S. R. Painful heels in children. 
Surg., Gynec. & Obst., Jan., 1948, 86 , 64-68. 

The author takes issue with the diagnosis of 
osteochondrosis of the epiphysis of the os calcis 
in painful heels in children. The roentgeno- 
graphic signs usually taken to indicate epiphy- 
sitis such as enlargement of the epiphysis, ir- 
regularity, fluffy appearance, etc., as well as 
several abnormal appearances of the epiphyseal 
line and the metaphysis of the os calcis are ex- 
plained on the basis of the development of the 
bone and its normal variants. 

This study of the roentgenograms of 39 
painful adolescent heels in conjunction with the 
normal series fails to show evidence of epiphy- 
sitis or osteochondrosis. Also, follow-up ex- 
aminations revealed no residual anatomical 
abnormalities. The author concludes that there 
is insufficient proof that osteochondrosis is ever 
the underlying cause of adolescent painful 
heels. — 7. L. Boyer, M.B. 

Abeshouse, B. S. Heterotopic bone formation 
following suprapubic prostatectomy, y, t/ro/., 
Jan., 1948,59, 50-66. 

The author classifies extraskeletal heterotopic 
bone formation as follows: 


1. Periosteal type (involvement of bone without 
soft tissue extension). 

2. Fascial type (primary involvement of fascial 
tissues with subsequent involvement of adjacent 
muscle tissues but no demo.nstrable bone connec- 
tion). 

3. Muscular type (involvement limited to muscles 
with no demonstrable bone connection). 

4. Combined form (the most frequent). 

Few reports of heterotopic bone formation 
following abdominal operations exist and still 
fewer reports following suprapubic operations 
on the bladder and prostate. The author was 
able to find only 17 case reports of the latter 
in the literature. 

It has been experimentally demonstrated by 
Strauss and others that the epithelium of the 
upper urinary tract has unusual osteogenetic 
properties. The chief histopathological changes 
consist of the development of an epithelial-lined 
cyst in twenty days and bone formation in sixty 
days. Heterotopic bone formation of this ex- 
perimental type is supposedly due to meta- 
plasia of the proliferating epithelium and sur- 
rounding connective tissue. Other theories 
offered as to the occurrence of heterotopic bone 
formation following suprapubic prostatectomy 
include neurogenic, metabolic, chemical irrita- 
tion, neoplastic, traumatic, inflammatory and 
periosteal. The author favors the metaplastic 
theory. 

The heterotopic bone may be found super- 
ficially in small masses or more deeply in the 
fascial coverings of the rectus muscle and may 
or may not be attached to the symphysis pubis. 
The bone masses may be single or multiple. 
Usually the bone is true cancellous bone. 

The masses may be asymptomatic or the 
patient may complain of pain and functional 
urinary disturbances. Usually a firm or stony 
hard mass can be palpated in the region of the 
operative scar. 

The diagnosis is made on the history of a 
preceding operation, palpation of a mass and 
roentgenograms of the pubic area. The latter 
may show a tumor of bone density, the relation- 
ship to the pubis being demonstrable by stereo- 
scopic anteroposterior, lateral or oblique views. 

The differential diagnosis must include 
foreign bodies, osteitis of the pubis, hematoma, 
of the muscles, malignancy of the pubis, faulty 
healing of pubic fractures, congenital skin 
osteoma and calcification or ossification in 
malignant tumors. 

The treatment is surgical excision. No recur- 
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rences have been reported. The author includes 
tire eighteenth reported case with a roentgeno- 
gram to show the typical roentgen appearance. 
— Rolfe M. Harvey, M.D. 

ROENTGEN AND RADIUM THERAPY 

FigIj Frederick A. Hemangiomas of the 
mouth. Ann. OtoL, Rhin. & Laryng., Dec., 
1947, 853-866. 

This is a very satisfactory review of heman- 
giomas of the mouth which includes comments 
concerning their pathology, physical charac- 
teristics, and treatment. 

The strawberry type of capillary hemangioma 
is lined witlr an infantile form of endothelium 
because of which these growths respond well to 
irradiation. The author prefers a screened 
radium plaque. 

Because the blood vessels in port wine stains 
are lined with an adult type of endothelium, 
these lesions are not benefited by roentgen 
therapy. The author advises the use of cos- 
metics to conceal the blemish. 

Cavernous hemangiomas respond well to 
irradiation. The author uses radon seeds con- 
taining from 0.25 to o.i millicurie each im- 
planted into the tumor and spaced approxi- 
mately I cm. apart. Roentgen therapy or 
radium packs are used to supplement the inter- 
stitial irradiation. In adults, however, cavern- 
ous lesions are more effectively treated with 
electrocoagulation or an injection of boiling 
water or chemical sclerosing agents. The plexi- 
form or racemose heSmangiomas are more diffi- 
cult to obliterate than the simple cavernous 
hemangiomas because of the greater amount of 
blood coursing to the part. Though more com- 
mon in adults, these lesions occur frequently in 
infants. Early in life, interstitial irradiation has 
been used effectively. In adults, lesions of this 
type with only a slight impulse are often treated 
with electrocoagulation. Usually, these lesions 
require ligation of the afferent vessels in addi- 
tion to the usual measures employed in the 
treatment of cavernous hemangiomas. 

Hemangiomas about the jaws often contain 
phleboliths which may cause considerable dis- 
comfort. These calculi are easily palpable and 
may be removed with surprisingly little bleed- 
ing. — Rhilip y. Modes, M.D. 

Gilbert, Rene. La roentgen tlierapie de la 
douleur. (Roentgen therapy of pain.) J. 
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de radial, et d' electrol. No. 7-8, 1947, 28, 343- 

353 - 

The author discusses the use of roentgen 
therapy in the treatment of pain and devotes 
considerable space to a study of the mode of 
action of roentgen radiation on pain. Use of 
roentgen radiation in treating pain is divided 
into following categories: (i) treatment of pain 
in cases in which cause of the pain is known — 
inflammations, acute or chronic, neoplasms, 
vasomotor disturbances, and (2) treatment of 
pain in cases in which the cause is unknown, for 
example neuralgias or so-called essential neural- 
gias. Each type and subtype of clinical cause of 
pain is discussed from the point of view of 
therapy factors used to obtain an analgesic 
effect. Of interest is a table of results obtained 
in treating sciatic neuralgia with the rays di- 
rected at different segments of the spine from 
Tio to L3 only, T10-L3 plus L4-S2, L4-S2 
only, T10-L3 plus p'eripheral distribution of 
sciatic, T10-L3 plus L4-S2 plus periphery, and 
peripheral distribution of sciatic only. Sixty- 
eight per cent of cases were cured when treat- 
ment was directed through T10-L3 only. Only 
2 cases were relieved by directing through L4- 
S3 only. Field size of 17 by 8 cm. on each side of 
midline of spine at level of T10-L3 and rays 
directed obliquely inward at angle of 20 to 25°; 
160 kv. (peak), 0.5 mm. Cu plus i mm., Al, 
distance 40 cm., 3 treatments per week, 6-8 
treatments total; dose per treatment 125 r (in 
air on skin), total of 1,500 to 2,000 r for each 
region irradiated. — TVilliaiii M. Loehr, M.D. 

Hahn, P. F., and Sheppard, C. W. The thera- 
peutic use of radioactive elements in malig- 
nancy. Ann. Int. Med., March, 1948, 28, 598- 
606. 

Isotopes offer much promise in solving the 
mysteries of metabolic processes in the animal 
and human body. The authors state that artifi- 
cially produced radioactive isotopes have opened 
up such broad horizons in the treatment of 
malignant disease that they will ultimately in 
all likelihood far surpass roentgen and radium 
treatment together in therapy. 

Criterfa for therapeutic usefulness of radio- 
active isotopes are cited and include (i) a desir- 
able half-life ranging from two to ten days; (2) 
biological behavior of the isotope and chemistry 
of die element should be established and under- 
stood; (3) the radiation spectrum should be 
established and proper cognizance of the rela- 
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tive beta and gamma radiation which it is 
desired to deliver to tissue must be taken into 
account; (4) the radioactive material should 
preferentially be deposited selectively in the 
tissues it is desired to treat; (5) if the isotope is 
toxic, specific activity becomes important in 
keeping the dosage of material well under toxic 
limits. 

From Seaborg’s table of some 450 known 
radioactive isotopes, a small group are selected 
for discussion, with the criteria predicated 
above being the limiting factors. The most 
striking observation is the. paucity of isotopes 
which hold promise of use as therapeutic agents. 
Radioactive sodiufn, phosphorus, manganese, 
copper, arsenic, yttrium, silver, iodine, and gold 
are briefly discussed. Suggested techniques in 
therapeutic use are outlined. 

Some of the author’s techniques have been 
given clinical trial, and have shown themselves 
to be feasible. A few are sufficiently contro- 
versial that they require considerable addi- 
tional analysis . — Eugenie J. McDonald, M.D. 

Huggins, Charles. The chemotherapy of 

cancer. Editorial. Surg,, Gynec. Obst., Nov., 

1947, 8s, 660-661. 

At this time it is possible to notice only those 
chemical methods of treatment which seem to 
have been well established. They may be 
divided into 3 groups according to their action. 

I. Necrotizing agents. It has long been 
known that certain bacterial products when 
administered parenterally to creatures bearing 
sarcomas produce severe hemorrhage in the 
tumors within a few hours with subsequent 
necrosis of the affected area of the neoplasm. 
The separation of the hemorrhage producing 
agent in a culture of Serratia marcescens 
{Bacillus prodigiosus) from toxic and inert con- 
taminates has been accomplished by Shear and 
co-workers in a brilliant series of investigations; 
it has been found to be a polysaccharide which 
is active in very small amount. Unfortunately, 
in most cases the necrosis of the tumor is not 
complete and while certain tumors regress, 
some of the tumor usually remains viable. 

1. Competitive inhibition and the essential 
foodstuffs. It has been found in cancer of the 
prostate that androgen is often an essential 


item for the nutrition of the malignant cell; the 
tumors grow vigorously when androgen is ad- 
ministered in appropriate dosage and the cells 
tend to wither when the androgen supply is 
removed (orchiectomy) or estrogen is admin- 
istered. 

Heilman and Kendall found that the com- 
pound E of Kendall derived from the adrenal 
cortex caused massive involution of lympho- 
sarcomas in female and young male mice. There 
seems to be a relationship between the adrenal 
cortex and lymphocytes in that adrenal stimu- 
lation causes a decreased activity of lymphoid 
tissue. 

Sulfonamides in proper concentrations have 
been found to eliminate the effectiveness of 
p-aminobenzoic acid, a substance essential for 
the growth of certain bacteria. 

3. Nuclear damage. It has long been estab- 
lished that irradiation damages cells, and be- 
cause of the' frequency of induced mutations 
as well as much other evidence, the principal 
effect of irradiation is believed to be on the 
nucleic acids of the cell nucleus. The radio- 
active isotopes with a short period of decay con- 
stitute a useful method of presenting soluble 
radioactive chemicals to the organism as a 
whole. Radioactive phosphorus has great value 
in chronic lymphatic and myelogenous leu- 
kemias and is probably the best therapeutic 
agent which is now available for polycythemia 
vera. 

The nitrogen mustards have been used in 
clinical patients in the treatment of Hodgkin’s 
disease and it has been found that regression 
sometimes occurs after their use. The mustards 
are the only agents known which can produce 
mutations chemically, an effect which hitherto 
has been produced only by radiant energy. 

Still another agent capable of producing re- 
gressions in cancer is ethyl carbamate (urethane) 
which has produced regression of transcarci- 
noma in mice as well as in human leukemia. 
Urethane can reduce the growth of human 
prostatic cancer notably in patients where a 
relapse has occurred after hormonal treatment 
with orchiectomy and estrogen; the drug is not 
antiandrogenic and so constitutes a new prin- 
ciple in the treatment of advanced prostatic 
cancer acting by pycnosis . — Mary Frances 
Vastine, M.D. 
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form in their action, facilitate taking full 
advantage of the film and screens. 


KODAK PRODUCTS FOR RADIOGRAPHY 

Blue Brand and No-Screen Medical X-ray 
Films . . . Photoflure Films for photoradiog- 
raphy . . . Periapical and Occlusal Dental X-ray 
Films . . . Fine-Grain, High-Definition, and 
Ultra-Speed X-ray Intensifying Screens . . . 
Exposure Holders . . . Safelight Lamps and Fil- 
ters . . . Identification Printer . . . Processing 
Hangers . . . Liquid and Powder X-ray Devel- 
opers, Fixers, and Replenishers . . . Electric 
Chemical Mixers . . . Thermometers . . . Film 
Corner Cutter . . . Illuminator. 

EASTMAN KODAK COMPANY 

Medical Division, Rochester 4, N. Y. 

“Kodak” Is a trade-mark 


Kodak 




Screens by KODAK 



With intensifying screens ... it’s the coating that counts. With 
Kodak, quality in coatings is assured by experience that began back in 
the days of photographic wet plates . . . was carried on with dry plates 
. . . is embodied today in fine films and papers for photography and 
radiography. 

Thanks to this background of experience and technical know-how, 
Kodak Screen coatings are uniform chemically . . . uniform in applica- 
tion . . . therefore, uniform in action. 

Made especially to complement the qualities of Kodak Blue Brand 
Medical X-ray Film and Kodak X-ray Chemicals, Kodak X-ray Inten- 
sifying Screens help to assure maximum radiographic results with 
minimum expenditure of x-ray energy . . . Eastman Kodak Company, 
Medical Division, Rochester 4, N. Y. 


KODAK X-RAY INTENSIFYING SCREENS 


Ultra-Speed 


Fine-Grain 



••KODAK'* IS A TRADE-MARK 



NASOPHARYNGEAL 
BETA RAY 
APPLICATORS . . . 


IC- 



•• r 


FOR REMOVAL OF HYPERPLASTIC LYMPHOID TISSUE 
PRESENT SEVERAL CONSTRUCTION IMPROVEMENTS 

These Applicators embody the orisinal specifications of 
Burnam and Crowe* plus: 

• graduated stem for convenience in duplicating treat- 
ments; 

• hexagonal handle to prevent rolling; 

• hardwood carrying case equipped with I Y2 
protection; 

• dummy applicator for breaking down psychological bar- 
rier when treating children. 

* Reprints from original papers available on request. 
Write for catalogue of radium and accessory equipment. 

^ELDORADO mining and REFINING (1944) LIMITED^ 

P.O. BOX379 OTTAWA, CANADA 


Jti answering advertisements please mention The American Journal of Roentgenology and Radium Therapy 
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The 1948 YEARBOOK 
’ of RADIOLOGY 


FRED J. HODGES, M,D. 
IRA 1. KA«AN, M.D. 

470 PACfES 
400 1U.USTRAT10NS 
$6.50 POSTPAID 


All that is timely and practical from approximately 365 contribu- 
tions, selected by Drs. Hodges and Kaplan as the best of the year’s 
radiologic developments from 89 clinical-scientific publications of 
the U.S. and 16 other countries. 135 new or improved diagnostic 
measures, 143 late treatment procedures applying to 235 disease con- 
ditions. Everything the busy physician wants and needs to know 
about the latest, usable advances — in concise, easy-to-read form. 


I- • . ' 

I BARTON R. YOUNG, M.D, . 
f tEO G. RIGLER, M.D. ; j 
5 H. DABNEY KERR, M.D. 

I CARL L GtltlES, M.D. 

1 VINCENT W. ARCHER M.D. ■ 
i FRED 4. HODGES, M.D. . 
i ALFRED A. DE LORIMIER, 

; _ ■ ' M.D. 

I $6,50 THE BOOK J - ■ ; 
$33.00 THE SERIES 


i. * 

I JOHN CAFFEY, M.D. 
i 838 PAGES 

i T,T 54 FIGURES 

! $14.00 POSTPAID 


Handbooks of Roentgen Diagnosis 

Actually x-ray atlases, these six handbooks — SKULL, SINUSES & 
MASTOIDS; CHEST; URINARY TRACT; OSSEOUS SYSTEM; 
GASTRO-INTESTINAL TRACT; and ARTHROPATHIES (currently 
being revised) — ^provide every physician with authoritative up- 
to-the-minute aids in film interpretation at moderate cost. Con- 
densed format (5^" x 8"), superb roentgenograms supported by 
practical text. 

Pediatric X-Ray Diagnosis 

A complete guide to x-ray interpretation of normal growth and 
development and of pediatric disorders provides an instructive com- 
bination of succinct text and specific roentgen criteria point- 
ing to accurate diagnosis, based on the author’s unparalleled clinical 
experience. An entire section is devoted to each part of the body. 


( ' - i ■■ i 

( • 

\ FRED 4. HODGES, M.D. 
i ISADORE LAMPS, M.D. < 

; 40HN HOLT, M.D. 

I 424 PAGES •: 

i 416 ILLUSTRATIONS i 
! $6.75 POSTPAID . ! 


Radiology for Medical Students 

Presenting all essentials of the subject in a combination text-atlas- 
manual form, this authoritative book ofiers invaluable, plain-lan- 
guage guidance for general physicians and students seeking a 
fundamental knowledge of radiologic practice. 



The Tear Book Puhlishers, Inc.,. 304 S. Dearbom St., Chicago 4 
Send me the following books, postpaid, for my approval : 

Q The 1948 Year Book of Radiology — ?G.50 
O The Handbooks of Eoentgcn Diagnosis — 833.00 
□ Skull. Sinuses, & Mastoids Q Chest 

O 'Drinary Tract O Osseous System 

O Gastro-IntesUnal Tract O Arthropathies 

□ Pediatric X-ray Diagnosis — $14.00 

□ Radiology for Medical Students — $0.75 


Name (Piease print) 

Address 

City ’ Zone State Ajitiia 


In ansuvritiff adz ertisements please mention The American Journal of Roentgenologv and Radium TitFRAPV 
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quick, easy x-ray film identification 




simply press down... 



• ••and there’s your imprint 


alt there is to it,* 

slip the patient’s record 
card, together with the ex- 
posed film, into the Picker 
Printer, press the cover down 
. . . and the developed radio- 
graph will hear this neat, 
full-name identification. Se- 
lector switch compensates for 
screen, or no-screen film. The 
printer is compact, quickly in- 
stalled either on table top, or 
simk flush with it. 




An inexpensive, practical device 
— fast and simple to operate, giv- 
ing crisp, clear imprint. See your 
. local Picker representative or 
use the coupon below. 



identification printer 




PICKER X-RAV CORPORATION 

300 FOURTH AVENUE, NEW YORK 10, N. Y. 

Pleote send me one PICKER X-RAY 

FILM IDENTIFICATION PRINTER @ $25.00. 


NAME.. 


ADDRESS.. 


CITY. STATE.. 


Tn onwfnnj, aivertUcmcnU fUa^e mention The American- Journae 


OF Roentcenolocy and Radium Therapy 


POWERS is the leader 

In CHEST X-RAY SERVICE 
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By all odds Powers has the rhost to ofFer—the, largest facilities— the longest experience 
the greatest total production of X-rays. No assignment is too big because Powers 
has by far the largest number of X-ray teams available 
anywhere. No job is too special, or too remote, r ? 
because Powers has introduced the 
Mobile Trailer Unit equipped with its own 
source of electric current. 

POWERS OFFERS WHICHEVER MEDIUM SUITS YOUR PROBLEM 

70MM Photofluorographs • 14" x 17" Paper Radiographs 



Avoid Technical Problems 

Assure Utmost Economy 



ADDITIONAL FEATURES OF POWERS COMPLETE SERVICE 


POWERS 

MAGAZINE CASSETTE 

Double the output of present 
equipment simply by renting, 
at low fee, the Powers Magazine 
Cassette. One loading, easy as 
a camera, produces 50 full size 
14‘‘x 17 " paper radiographs. 


POWERS 
X-RAY PAPER 

Available in ail standard sheet 
sizes. Powers X-Ray Paper cuts 
cost far below other media, yet 
provides radiographs of high 
diagnostic quality with excelr 
lent contrast and definition. 




With such complete facilities. Powers is in position to offer 
impartial counsel on your X-ray problem.Yourinquirj' Is . invited. 
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Urologic Roentgenology 


By MILEY B. WESSON, M.D. 

Ex-President American Urological Association 
San Francisco, California 


Second edition, thoroughly revised, published 19^6. 

Octavo, 259 pages, illustrated with 268 engravings. Cloth, $5.60. 



Success in medical practice depends largely on the 
accuracy of the diagnosis. Excretory urography has 
now become, for the general practitioner, merely 
another diagnostic procedure, but it should be con- 
firmed by a complete kidney investigation including 
retrograde urograms. The purpose of this work is 
to provide material which will help the newcomer in 
urologic roentgenology to interpret his pictures. 
Within the last few years there have been many 
improvements in mechanical equipment and the 
quality of the roentgenograms has improved to a 
remarkable degree. For this reason many illustra- 
tions have been substituted for those that appeared 
in the first edition. The text has been practically 
rewritten and the references have been brought up 
to date. 


Adenooakcinoma of Kidney: Urogram 
showed marked dilatation of right kidney 
pelvis and calices. Shadows in upper and 
lower poles attributed to incomplete filling. 
Terminal portion of lower major calix was 
compressed, and upper course of ureter dis- 
placed. Preoperative diagnosis was pyo- 
nephrosis. At operation an encapsulated 
tumor 9 cm. in diameter was found in lower 
pole of kidney, encroaching upon pelvis and 
urcieropclvic juncture. 


The roentgenograms illustrate all of the common 
conditions encountered in urology and some of the 
less familiar ones. These have been reproduced in 
the illustrations with unusual clarity due to the 
use of the highest quality of coated paper. Each 
picture is accompanied by a concise explanation 
and the legend is a case history in itself. The diag- 
nosis in practically every instance was confirmed at 
operation or autopsy. 

The book is a marvel of condensation and it is 


at the same time sufficiently comprehensive to 
cover, in text and illustrations, nearly every common condition. The technique is con- 
sidered at length, including the common causes of errors, the usual complications and 
intravenous urography. It is both authoritative and effective and the bibliographies which 
follow each chapter point out the way to more detailed information in recent literature. 


Washington Square LEA & FEBIGER Philadelphia 6, Pa. 


/« afiTZLcrinff ad^’erttsemeuts please viention The American Journal ok Roentgenologv and Radium Therapy 
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completes 

the 


d 


Visualization with Lipiodol of the uterine 
cavity and tubes furnishes the essential evidence 
required for diagnostic accuracy. Tubal patency 
or blockage, the presence of uterine malformations, 
or tumors are but a few of the necessary 
diagnostic features revealed by Lipiodolography. 
Function as well as structure can be determined 
with greater precision .... thus completing 
the diagnostic picture. In addition its 
usefulness in delineation of the accessory 
nasal sinuses, as well as in bronchography, 
sialography and myelography, further 
establishes Lipiodol as an important adjunct in 


iapostic 
picture... 


Hysfero-solpingography with 
Lipiodol reveals both structural 
and functional impairment. 



A contrast medium of choice because: 


diagnostic roentgenography. 



•Uciodol is ths tteisteiEi trals-maik lor the otiginil iralocl oejleil lilsr. 
This proiocl Slone can beat the name lipiodol. Made in the U. S. A. AvaJaHe 
in a variety ot anpole sizes and 20 cc. mnib'tile dose vials. E. FooEcra S Co., 
Inc., New York, N. Y. Canadian Distribotcrs: VinanL ltd., Montreal, Canada. 


^ Firmly-bound 40% iodine in poppyseed oil in- 
sures uniform radiopacity. 

Its viscosity produces clear delineation with- 
out excessive "pooIinB”. 

2 Exclusive formulation does not involve use of 
chlorine or its derivatives. 

Bland Lipiodol insures minimal irritation to 
mucous membranes. 


In ensrvcring advertisements please mention The Americas Jovksai. of Roektgesolocv akd Rapzcm Theeapv: 
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CONSOLIDATED 

INDICES 


Vclu^icl-l‘^03-m7 

Volume II - I93S-J942 


0,000 

2.500 autyot rcfcTCKCCs 
4 OOO rcfctiKCCS 

’ .! .. ^Itr^mefS 




\m 



“These volumes will be a most use- 
ful and time-saving addition to every 
medical library as well as to the per- 
sonal library of all radiologists and 
iphysicians interested in the use of 
roentgen-ray and radium.”— Surgery, Gynecology 
and Obstetrics. 




“As a guide to roentgenological lit- 
erature throughout the world from 
the inception of this science to its 
present state of development it 
should be of great value.”— T/ie 
Journal of Bone and Joint Surgery. 



^ Compiled under the direc- 

tion of the Publication Com- 
mittee and the Editorial 
Office of the American 
Roentgen Ray Society. In- 
cludes references to transactions of the society, 
original articles, editorials, biographic and his- 
torical sketches, and abstracts of both domestic 
and foreign journals. 




Send us your order today 
for this valuable reference 
work. The stock is 
low— don’t delay — 
avoid disappoint- 
ment. 


Volume I ^12.30 

Volume H $5.00 

Both volumes $15,00 


CHARLES C THOMAS 
Springfield 


• PUBLISHER 
Illinois 



In ansTvcring advertisements please mention The American Journal of Roentgenology and Radium Therapy 
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Me near KELEKET 
"C-SUPERTILT” TABLE... 




...with 45° TRUE 
TRENDELENBURG 


735° angulation from 



drive and double 




KELLEY-KOETT, the oldest medical 
X-ray manufacturer in the field, intro- 
duces its golden anniversary model, the 
“C-Supertilt” Table. 

Years in advance of any table yet de- 
veloped, the “C-Supertilt” Table has un- 
dergone five years of the most rigid test- 
ing . . . offers the radiologist improved 


technic, easier operation, greater safety 
for operator and patient. Perform fluoro- 
scopy, radiography and fluorography \vith 
increased facility and visualization. Pro- 
cedures such as encephalography, ven- 
triculography, myelography and genito- 
urinary work are performed with ease and 
safety never before possible. 


Write for detailed information on this great new table. 
You’ll agree there’s nothing like it! 


The 


KillEY-KOETT 




Manufacturing Co. 


20510 WEST FOURTH ST. COVINGTON, KY. 

In answering advertisements ttease mention The Americas Journal op Roentcenologv and Radium Tiierapv 
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Time is precious in emergency 
diagnosis-a few minutes can make 
a great deal of difference. That’s 
why old-fashioned darkroom 
methods have given way to Urell 
ready mixed, fresh X-Ray solutions. 
With Urell, it is simply "dilute and 
develop*. Merely add water for 
instant use— no powder-mixing, no 
heating, no dissolving of solids, no 
cooling, no waiting! Urell solutions 
are reliable, safe and long-lasting. 
Don’t gamble with time — order 
Urell today from your dealer. 
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ADVERTISING DEPARTMENT 


IN TWO USEFUL VOLUMES OF 1856 PAGES 

THE CHEST and THE HEART 


EDITED BY 


J. ARTHUR MYERS, M.D., Pii.D., Pro- 
fessor of Medicine and Preventive Medi- 
cine and Public Health, University of 
Minnesota Medical and Graduate Schools 


C. A. McKINLAY, M.D., Clinical Asso- 
ciate Professor of Medicine, University of 
Minnesota Medical School 


WITH THESE . 
•. EXPERIENCED . 
COLLABORATORS 

AAOAARQ 
ADAMES 
ADAMSON 
ASHMAN 
fARNES 
ROHAN 
» IRADFORD 
COHEN 
CREEVy 
DAVnON 
DIEHL 
DURO 

ails 

EMMONS 

FARHESS 

nsHu 

GLOMSET 

GURNU 

HALt. 

HANSEN 
HARRINGTON 
HAYES 
HENRICI 
HERRMANN 
HtlLEBOE 
HIHSHAW 
HKSCHROECK 
; lENSEH 
KINSELIA 
LAYMOH 
LONG 

lorrer 

. LOWRY 
MAJOR 
McKELVEY 
McKINLAY 
MKHELSON 
MOE 
moersch 
MOORMAN 
MYUS 
NADLER 
PAGE 

RASMUSSEN 

SAKO 

SCAMMOH 

SEIBERT 

SIMONS , 

SKOGLAND | 

SMITH 
SPINK 
STEWART 
SWEANY 
TOWEY 
TUOHY 
UNGCRLCR)ER 
VINSON 
VISSCHER 
WALSH 
WHITE 
WILLIUS 


KEEPING DIAGNOSTIC ABILITY at the higher level! 
Roentgenologists find these volumes useful because information 
on many of the diseases in ivhich the roentgenologist has a great 
deal of interest are presented by selected authorities. Also of 
value to the roentgenologists are the chapters on extrathoracic 
tuberculosis, such as the bones and joints and the gento-urinary 
system. 


Of special use to roentgenologists 
are chapters on DEVELOP- 
MENTAL ANATOMY OF THE 
CHEST by Richard E. Scammon 
(Minnesota). INNERVATION 
OF THE CHEST by A. T. Ras- 
mussen (Minnesota), PHYSIOL- 
OGY OF RESPIRATION by 
Maurice B. Visscher and Victor 
Lorber (Minnesota) 

Among the chapters dealing tvith 
diseases, it trill be useful to the 
roentgenologist to read the chap- 
ters on PULMONARY EDEMA 
AND CONGESTION and PUL- 
MONARY EMBOLISM by H. 
Corwin Hinshaw (Mayo Clinic). 
These and many of the 87 chap- 
ters will greatly enlarge the scope 
and ability of the roentgenologist 


in matters of general examina- 
tion leading to diagnosis. 

Each chapter is a survey by an 
expert tvho presents in clear 
language the useful develop- 
ments in clinical procedure in 
his otvn field and in proper re- 
lationship to other fields. Pub- 
lished in the fall of 1948, these 
volumes offer the most complete, 
convenient and effective presen- 
tation of the subjects that has 
been attempted in many years 
and in any language. 

Splendidly presented and beau- 
tifully illustrated, this imposing 
ivork ivill be recognized at once 
as a classic on the chest and the 
heart. 


in two volumes of 1856 pages 
769 figures showing 1003 illustrations Price ^25.50 


CHARLES C THOMAS • PUBLISHER 


301-327 EAST 


AVENUE 






SPRINGFIELD 


LAWRENCE 

ILLINOIS 


U . S . A . 
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“CERTAIN ASPECTS OF THE ACTION OF RADIATION ON LIVING CELLS" 

(Edited by F. G. Spear) 

Supplement No. I of the BRITISH JOURNAL OF RADIOLOGY 

This supplement records the proceedings of a two-day Conference in London at 
which the following subjects were discussed; 

The Physical Processes involved in the Absorption of Radiation 

BY Living Cells 

(Chairman: The President, Dr. L. H. Clark, Ph.D., F. Inst. P.) 

The Action of Radiation on Viruses 
(Chairman: Dr. Ralston Paterson, M.C., M.D.) 

The Action of Radiation on Dilute Aqueous Solutions 
(Chairman: Professor E. K. Rideal, M.B.E., F.F.R.) 

The Effects of Radiation on Germ Cells with Special Reference to Man 
(Chairman: Professor J. B. S. Haldane, F.R.S.) 

SUPPLEMENT No. 1 reports each Chairman’s statement, contains eighteen 
sets of papers — quoting over 200 authors — and a complete account of four gen- 
eral discussions. It is well illustrated — including some colour photographs of 
virus infections — and it is fully indexed for easy reference. The issue is strictly 
limited and to make sure of a copy, orders should be placed NOW. 

• A REFERENCE BOOK IN RADIOBIOLOGY • 

Published by the BRITISH INSTITUTE OF RADIOLOGY 
32 Welbeck Street, London, W. I , England 

Price sixteen shillings including postage. 


In ans-.iTring advertisements please mention The Americ.\x Joubkae of Roe.vtcenolocv and Radiu-H Therafv 
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The Wolf Superflex glove Is 
nationally known as the finest.. . , 

• Soft S ^ 

• Pliable 

• Protective ^ 

The constant repeat demand for these 
gloves throughout the 'world is proof 
of their superior quality. 


Distributed through dealers everywhere. 

^/tte x-Uzy acceiiotfei 

WOLF X-RAY PRODUCTS, Inc. 

59 BANK STREET . NEW YORK 14, N. W 

Literature on request. 


For FLEXIBILITY 
COMFORT AND 
SAFETY 

USE 

ALL-LEATHER 
X-RAY GLOVES 

AVAILABLE IN 
THREE 
GRADES OF 
OPACITY AND 
SEVERAL 
SIZES, 

CONSULT YOUR DEALER 

Manufactured Solely By 

LIBERTY DRESSING CO., INC. 

GLOVERSVILLE, NEW YORK 



iMPonrANT' 

identify your 
radiographs 


SENECA HOSPITAL 
LEFT 2 19 33 
SENECA FALLS, N. Y. 


Reliable identification 
of roentgenograms is 
a most important part 
of radiographic tech- 
nique. Medico-legal 
cases have demon- 
strated the necessity 
of identifying the 
plate at the same time the x-ray is taken. 

KNIGHT lead letters and numbers mounted on cellu- 
loid tabs are easily placed in the grooves of the spe- 
cial marker. You can use your own systematic sequence 
juickly and without any difficulty at the same time 
you prepare the plate. 

Identify your radiographs correctly and permanently 
with KNIGHT markers. 

Write for 
latest 
folder 

H. W. KNIGHT & SON. Inc. 

7 LANE STREET 

Seneca Falls, N. Y. 



Tn annvcrittg advertisements please mention The American Journal of Roentgenology and Radium Therapy 
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Answers your everyday 
needs in office 
gastroenterology 

GASTROENTEROLOGY 
IN GENERAL 
PRACTICE 

LOUIS PELNER, M.D. 

Associate Attending Physician, Grcenpoint Hos- 
pital, Brooklyn, New York; Associate Visiting 
Physician, Brooklyn Cancer Institute; Adjunct 
Physician, Beth Moses Hospital, Brooklyn, 
New York 

With the collaboration oE louis a. held, 
M.D., and contributions from Alexander 
LE tVlTAN, M.D., SAMUEL tVALDMAN, M.D., and 
SIEGFRIED W. WESTING, M.D. 

310 pages 15 tables 174 illustrations 
Price §7.50 


CHAPTERS OF SPECIAL INTEREST 
TO ROENTGENOLOGISTS 

Difficulty of Swallowing Due to Intra- 
Esophageal and Extra-Esophageal 
Lesions 

Compression Radiography and the 
Diagnosis of Gastric and Duodenal 
Ulcer 

Complication of Peptic Ulcer 

The Place of the Mucosa Study and of 
the Double Contrast Method in X-Ray 
Examination of Stomach and Colon 

The Differential Diagnosis and Treat- 
ment of Some of the Colitides 

Carcinoma of the Colon and Rectum 

Aids in the Diagnosis of Intestinal 
Obstruction 


A QUICK reference which can be used to obtain authorita- 
tive advice with the minimum of page-turning. This is 
an up-to-date, abbreviated textbook written in a simple, 
terse style and exceedingly well illustrated. In covering the 

more important aspects of his subject, the author has made 

use of tables, diagrams, diet lists, differential diagnosis charts 
and roentgenologic illustrations in such fashion as to cover 

a mass of data in a short space. Dr. Pelner has assembled the 
current opinions of the leaders in the field of gastroenterol- 
ogy and has wisely chosen to present both sides of controver- 
sial issues. 


A special feature 
There are 20 
color plates and 
88 figures in 
black and -white 


Here is a Refresher and Guide for the busy physician i\'ho 
requires ever)' effective time-sa\'er that iv'ill enable him to 
keep up with the neiv and important advances. You ivill want this book ahs-ays ivithin 
easy reach because it is practical, it is made for easy and intelligible reading and not 
one sentence is used unless it makes clear an important point. This may be the 
source for answering the problem of your next patient. Time saving feature: Fifteen 
condensed tabulations of information. 


CHARLES C THOMAS • PUBLISHER 

301-32" F. AST LAWRENCE AVENUE • SPRINGFIELD • ILLINOIS 
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THE NEVf 

SCHOLZ 

SPOTFILM DEVICE 



4- 


+ 


■p 



One Exposure 6^“X 8^" 

(long dimension down) 




0ne Exposui'e6-i''X8^" Two Exposures 3$ 'X8-i'' 

(lonq dimehsionup) (long eiMCNSioM up) 


-f- 


-I- 


+ 


+ 


Two Exposures 


Two Exposures 3^ 'X 8^” 

( LONG DIMENSION DOWN ) 



Vour choice of any of the above techniques, instantly, without fuss or adapter frames, 
without tube shifting, but with regular cassettes of standard dimensions; yet each ex- 
posure is accurately centered in relation to the X-Ray Tube. 

We have retained all the features which have made our 4 & I Spot-Film Device so 
immensely popular, such as one hand operation, large fluoroscopic screen, easy front 
loading, automatic cassette shift, automatic stops, and pneumatic stop-cushioning. 


Order your new fable equipped with Scholz Spof-Film Device , 

FRANK SCHOLZ X-RAY ENGINEERING SERVICE, INC. 

122 CUMMINGTON ST., BOSTON 15 

PIONEER MANUFACTURERS OF SPOT-FILM APPARATUS 

In anmcring advertisements please mention The Ajierican Journal of Roentgenology and Radium Therapy 
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FOR FINER 
EP THERAPY 
TECHNIQUE 






1. COMPACT — Single-column design on minimum area base requires 
only the smallest practical room for installation . . . this space-saving 
tube stand occupies only 28" x 40" floor space. 

2. FLEXIBLE — Extreme flexibility of the tube stand permits angula- 
tion of the tubehead to any position for all treatment techniques. Cable 
connections allow a greater range of travel and angulation. 


3. THERAPY TECHNIQUES UNLIMITED 

through use of 250-kv and 220-kv tubes 
and transformers. Ample capacity for 
every type of deep therapy treatment 
work. 

4. MANUAL ADJUSTMENT of cable 
connected tubehead permits ex- 
) ceptionally accurate positioning. 

I 

5. FREEDOM OF MOVEMENT 

provides smooth, effortless 
operation for technician. 


Wbstin^h 

PIANTS IN JS CITIES . . . OH 


ouse 


omcEs everywhere 



The "Westinghouse Single-Column 
Deep Therapy Tube Stand answers the need for 
an x-ray treatment unit that has all the flexi- 
bility required by the therapist for handling 
both regular and unusual techniques. 

Your local Westinghouse X-ray representa- 
tive is anxious to tell yon more about this new 
single-column tube stand; or write to us . . , 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. j.08302 


XXXtl 
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more treatments per day.** 

Break down a typical 40-hour week in a busy x-ray aherapy Department and you find an 
average ratio of 3 minutes spent on patient-preparatwn a?td “setting up,” to every one 
minute^* devoted to actual treatment.- An eye-opening statistic . . . and eloquent support for 
the concept that flexibility jor positioning is the pararnount consideration 
in Deep Therapy x-ray apparatus. The unique flexibility of Picker 


Deep Therapy x-ray equipment makes it the most ra 


apparatus available today. Let your local Picker representative 


show you why ... or, better still, ask any radiologist w _ _ 

because you saL 


po uses one. 


lidly set-up 



e "settiSg^up'^ time 


♦Based on a recent survey: 
actual figures are available 



300 Fourih Ave. • New York 10, N. Y. 



Picker deep therapy apparatus 
is available irith either single 
column or twin column tube- 
stands, rated at 220 KVP, 15 
or 25 MA. 
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CLEARLY DEFINED IMAGES . . . definition and de- 
tail . . . are enhanced by the characteristic 
brilliance and clarity of radiographs made 
with Du Pont X-ray Film. 

The uniformity, speed and greater latitude 
of this fine film are an aid in producing radio- 
graphs of exceptional quality. 

Du Pom X-ray Film has a blue safety base 

-originated by Du Pont photographic re- 

search. It comes safely packed in convenient, 

■ght-tight boxes and has the added protec- 

«on of gray-black, chemically pnre inter- 
cnMng paper. 




Many prominent radiologists prefer 
Du Pont X-ray Film and use it exclusively. 
Specify it by name when ordering from your 
dealer. E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, Wilmington 
98, Del. In Canada: Canadian Industries, Ltd. 
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Planning a new X-ray Department? The 
addition of up-to-date Radiographic or Flu- 
oroscopic Apparatus? The replacement of 
facilities nearing obsolescence? Standard’s 
4-Square service policy will prove invalu- 
able to you — and it is available to you with- 
out cost. 

I lt is Standard practice to manufacture 
only quality apparatus with the highest 
degree of precision from the finest ma- 
terials. This assures long life with a mini- 
mum of service requirements. 

2 Standard’s engineering service is de- 
signed to assist you in the planning of 
new x-ray laboratories or bringing pres- 
ent installations up to current needs. Our 
engineering department is in charge of men 
unexcelled in engineering as applied to pro- 
duction of x-ray equipment. This means com- 
plete understanding of your requirements. 

3 Standard Dealers and Representatives 
are qualified to render the utmost assist- 
ance to present users or potential pur- 
chasers of x-ray apparatus in the areas in 
which they are permanently located. This 
provides nearby service, invaluable at all 
times, when and as you want it. 

4 Standard's policy of supplying its equip- 
ment at reasonable prices is the natural 
result of our low overhead. We own 
outright our factory site and our modern 
buildings which were greatly expanded dur- 
ing the past few years, machinery, etc. We 
are not compelled to pay high dividends and 
do business on a modest margin of profit. 
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fin more than 30 years of de- 
pendable service. Standard 
has made some of the largest 
installations of x-ray appa- 
ratus in the country. No job 
is too large, none is too 
small to receive our prompt 
attention. Write today. 



1932 N. BURLING ST., CHICAGO 14, III. 
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HONOR-SMATHERSj^ ^^PLASTIC TUBE 


Archives of Surgery October 1947, Vol. 55 
by 



The illustration at right shows a cross-section of the double-lumen tube. 
By faving the small tube, for introduction of mercury and air, buried within 
the wall of ^ tube, an unobstructeci lumen for suction is provided. 

The unique constructicon of the Honor-Smathers Intestinal Intubation Tube 
presides the following 

t3 Ease of intubation -extremely flexible- cannot "kink” a 
a Extremely large capacity in suction lumen □ 

□ Large size holes for suction -eliminating possibility of clogging a 
a Complete control of tube at all times Q 


See Su't^iecU SufofiCcf. “DeeUefi 

Cat.No. 675,;Size, 16 Fr.' Complete with directions for use, $7.50 

C. R. BARD, Inc., Summit, N. J. 

O'.lr. UNITfO ITATfS CArMfTfl « tNStlUMfNT CO»f 

THERE IS NO SATISFACTORY SUBSTITUTE FOR QUALITY 



In ans-u-cring advertisements please 


mention Tjie Americas' Journal or Roentgenology and Radium Therapy 
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Culminates the experience of 23 
years devoted solely to the manu- 
facture of x-ray and radiation 
measuring instruments. 

W e say smcerely 
This is a fine instrument 


The new Integron IV is attractive, compact and 
particularly designed for greater flexibility of 
operation. The meter scale is calibrated from 
0-500 roentgens and requires only one control 
knob on the panel. The floor pedestal is portable, 
easily adjusted for positioning the chamber tube, 
is streamlined and light in construction. Pro- 
vision has been made to dispense with the base 
pedestal and mount the chamber tube con- 
veniently on newer types of therapy equipment. 

The new Integron IV solves the insidious 
problem of leakage caused by dirt, lint or 
humidity. The ionization chamber tube is her- 
metically sealed. The instrument also incorporates 
new electronic principles which eliminate all 
rotating or moving components. 

See it and you will agree it is the instrument 
you have been waiting for. 



Consult your equipment manufacturer 


5806_HPUGH^AVE 




CLE VELAN D 3, OHIO 


In ansxrcrinff ad-.-criiscmciUs flcasc mention The American- Journal of Roentcenolocy and Radium Therapy 
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Years in advance 
of any table 


■’ '"r‘- 


developed 


Kelley-Koett, the oldest medical 
X-ray manufacturer in the field, < 
introduces its Golden Anniver- 
sary Model, the "C-Supertilt" 
Table. -Developed with the help 
of leading radiologists, this table 
has undergone five years of rigid 
testing and practical service. 


Features never before combined in one table offer the radiologist 
improved technic, easier operation, greater safety, for operator and -- 

, patient. With the ''C-Supeidilt” Table, perform fluoroscopy, radio- : 
^aphy and fluorography -with increased facility and visualization. 
Procedures such as encephalography, ventriculography, myelography and , 
genito-urinary work are performed with ease and safety never before possible 


Jn Qfxinccrinn advcrtiscmrtits f'lcasc tncntion Thk American* Journal of Roentgenology and Radium TjrERApY 
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...EASY OPERATION ... GREATER SAFETY... 


KELLEY-KOETT C Supertilt Table 



WITH 45° TRUE TRENDELENBURG 


1. Three models; Radiographic & 
Fluoroscopic, Radiographic 
only, Fluoroscopic only. 

2. The Only table offering 45° 
Trendelenburg . 

3. Table top pivoted at approxi- 
mately dead center; counter- 
balance weights are eliminated 

4. Table is unusually rigid. 

5. Large, easy to read table lop 
angulation indicator. 

6. High tension cable can be 
brought out at side or head 
end. 

7. Improved compression devices. 

8. Motor drives table top from 
horizontal to 55 ° in 12 seconds. 

9. Safety switch keeps table from 
tilting unless fluoroscopic 
screen is locked. 

10. Double sets of limit switches 
control table travel. 

11. Motor housing serves as ob- 
servation platform. 

12. Table is driven from both sides 
by double gear segment. 

13. 135 ° of angulation . . . from 
45 ° Trendelenburg through 
horizontal to vertical. 

14. X-Ray absorption maximum of 
0.5 MM of Aluminum at 60 
PKV. 

15. Table is impervious to water 
and diagnostic solutions. 


16. No holes in table top ... at- 
tachments are made on side of 
table. 

17. High speed Bucky, 17" x 17", 
50 line grid, 1 /lO second to 30 
second timing range. 

18. Bucky covers up to 66 " of 
table range ... to within 3 " of 
foot end. 

19. Reciprocating Bucky available. 

20. For Fluoroscopic work, uses 
Patterson B.2 screen and 
Scholz four and one spot film 
tunnel. 

21. Fluoroscopic lower is dis- 
appearing type. 

22. Fluoroscopic screen or spot 
film device has four positive 
locks for every technic. 

23. Uses Aeromax "15" or Dyna- 
max "26" tubes. 

24. 18" focal spot without reduc- 
tion of table angulation. 

25. Interchange of tubes easily 
done in field. 

26. Lead bronze cone and steel 
plate protect against scattered 
radiation. 

27. Cross travel of fluoroscopic 
tube is 10", longitudinal— 42 " 

28. Fluoroscopic screen moves up 
to 66" above Door (vertical). 

29. Cables and wires arranged for 
freedom of movement. 



135° angulation from 45° Trendelen- 
burg through horizontal to vertical. 

. -.Ml- . 



Geared head motor drive and double 
gear segments drive fable from both 
sides. 


Radiologists who have seen the "C-Supertilt'' 
Table agree there's nothing like it. Call your 
Kelley-Koett representative or write for de- 
tailed information on this great new table today. 


The KiLLEY-KOETT 

20512. WEST FOURTH ST. 



Moves from horizontal ;o 55° in 12 seconds. 
• Bucky fraveis to within 3 ' of foot end. 

Manufactursifig Co. 

COVINGTON, KV. 


/n atisTccrwf, advertisements ttease mention The Americ.\x Jourkae of Roentgenology and R.\dium Therapy 
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readily insfallec 

The drying chamber- of 
with safety-interlocked d‘ 
cassette “pass-box”). Th- 
wet into the Anhydrator i 
dry in a normally lighte 


hrough the wall 

! Anhydrator is equipped 
s at front and back (like a 
x-ray films may be loaded 
he darkroom and removed 
dewing room. 







films are dried without heat 

Films are dried by exposure to a rapid current of dry air. 
The moisture absorbed by the passing air is extracted 
without heat by a unique anhydrating (water-extracting) 
agent in a separate chamber and then recirculated to the 
drying compartment. 

at a surface temperature of 68° 

The surface temperature of the x-ray films in the Anhy- 
drator will not rise above 70° F. during drying, so that 
the same ideal temperature maintained through tempera- 
ture-controlled processing steps is preserved throughout 
the drying period. 

regardless of external humidity 
or temperature 

Even if the darkroom temperature is 90° or over, the 
same even 68° F. film surface temperature inside the dry- 
ing chamber is maintained. Anhydrator drying perform- 
ance is uniform winter or summer, unaffected by climatic 
conditions. 

in a dust-free closed-system 
atmosphere 

During operation, no room air enters the Anhydrator; nor 
does moisture laden air require exhausting. The system 
is completely self-contained, the same air being used to 
absorb the moisture from the films, after which it is dried 
and recirculated. Anhydrator-dried films are delivered 
dust-free, sparkling clean. 


does not affect film quality 
or density 

Because of ideal film-surface temperature during drying, 
the gelatin will not swell or crack due to high-temperature 
“cooking.” Fine detail and delicate differences in radio- 
graphic film densities are fully retained by drying without 
heat. Film reticulation cannot result. 

no film contact during drying: 
no abrasion 

Films cannot touch each other in the special stainless steel 
racks. There is ample space between films for free air 
passage, and spacer bands prevent accidental sticking. 

no ducts to build . . . simply plug it in 

The Anhydrator is completely self contained. Simply place 
it in the most convenient location (through the wall, if 
desired) and plug it into any standard 110 volt AC re- 
ceptacle (or DC, if specified). No architectural remodeling 
is required: no exhaust ducts need be provided. 

automatic overnight reactivation 

At the close of the working day, the electric timer of the 
Anhydrator will automatically flip a switch, and the anhy- 
drating agent will be regenerated overnight. This same 
automatic control will halt reactivation in ample lime to 
have the Anhydrator ready for service in the morning. 
This regeneration will take place at the pre-selected times 
every twenty-four hours. 


In cnra.'cring advertisements please mention The American Jour.vae of Koentcenolocv and Kadjum Therafv 
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The Anhydrator 
Film Rack 

The Anhydrator film rack 
accommodates sixteen x-ray 
films of any size or assort- 
ment (up to 14" X 17") 
carried in standard x-ray 
film hangers. The rack is 
strongly and rigidly con- 
structed of welded stainless 
steel channels. There is 
ample space for free air pass- 
age between films, which are 
furtlier separated in the rack by taut spacer-bands of 
water-impervious plastic braid to which films cannot stick. 
The drying chamber takes one rack per load. The chamber 
is equipped with a reciprocal locking device which pre- 
vents opening the doors on one side while the doors on the 
other side are open. The lock also incorporates a safety 
switch which turns off the fan while any door is open and 
turns it on again when doors are closed. 

overnight regeneration 

The length of regeneration time and the period chosen will 
depend on the quantity of films to be dried in a twenty- 
four hour period. The safest and most convenient cycle 
would be to start regeneration at the close of the working 
day and continue until one hour before the next day’s 
drying is started. If smaller quantities of films are dried, 
this period of regeneration may be reduced (or postponed 
till dessicant is saturated ... see below). It is preferred 
that the reactivating period be selected so that it ends 
approximately one hour before operations begin. Once the 
cycle is set on the time clock, it will automatically repeat 
every twenty-four hours. 

saturation signal 

In situations where the work load per day is not large 
enough to exhaust the drying capacity of the Anhydrator, 
regeneration is required only when the color of the des- 
sicant (seen through the viewing port) changes gradually 
to red, to indicate ultimate saturation. This color change 
depends directly oh the total square inch area of the films 
dried so that if traffic is light over a given period, it may 
not be necessary to regenerate for several days. 



Drj'ing capacity before regeneration is required j 

Film. Size ' Total (approx.) ? 

- .5"x7" 3250 ! 

8"xl0" 1425 : 

■10"xl2" 950 . ! 

IV'xU" • 750 ! 

14"xl7" • 500 i 




easily operated 

These are the simple Anhydrator controls: 

SIGNAL TIMER controls drj-ing periods. Set it for dry- 
ing time when films are put in drying chamber. At end 
of drying, timer automatically turns off Anhydrator and 
buzzer sounds. 

MASTER SWITCH controls entire Anhydrator and all 
components. 

REGENERATION TIMER which automatically starts 
and stops regeneration; it operates automatically in any 
selected period each twenty-four hours. 

PILOT LIGHTS marked “drj'ing” and “regeneration” 
respectively, indicate phase of operation. 


PICKER X-RAY CORPORATION 

300 FOURTH AVE., NEW YORK 10, N.Y., 

O Pleoie send descriptive bulletin on Anhydrator. 

We process daily ( ) Tilmi of voriot/t t»xe#, 

fqi/anfifyj 

O Please have your represenfoiive coH. 

NAME ■ 

ADDRESS 

CITY STATE 
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X-RAY supplies 



X-RAY FILMS 

The fresher the films, the better the results. And 
G. E., by virtue of its fast turnover and rigid stock 
control, can rush you films of any ty^ or size in 
the three leading brands (Ansco, DuFont, East- 
man). Order through your nearest G-E X-Ray 
office. See catalog for prices. 



X-ray films? Storage chests? Cassettes? 
Barium Sulfate? When you want them 
in a hurry, order the G-E X-Ray way ! A 
telephone call or wire, a letter or a card, 
to one of the 57 G-E X-Ray branches and 
tvarehouses gets immediate attention. 
Shipments are made promptly and accu- 
rately. And with every order comes 
the satisfaction that G-E service always 
brings. Look at these items. Pick the 
ones you need NOW. G-E ivill do the rest. 


i 

G-E SUPERMIX CHEMICALS 


Superior quality radiographs in 4 minutes — at 
less cost per film — tvith Supermix. Refresher 
keeps developer strength constant. 


To make 

I gal. 

3 gals. 

5 gals. 

Developer 

$1.15 

$2.75 

$4.50 

Refresher 

1.15 

_ 

5.25 

Fixer 

1.15 

2.70 

4.25 


G-E BARIUM DIAGNOSTIC OPAQUES 

Because barium compounds spoil easily, G-E 
X-Ray packs them in handy one-pound cans. 
Rigidly tested for purity and texture. 

G-E Barium Sulfate five 1-ib. cans $1.60 

G-E Bari-O-Meal (chocoiate 

or vaniiia flavor) five 1-lb. cans 2.10 

G-E Neo Bari-O-Meal five 1-lb. cans 2.10 



In anszccriuff advertisements please mc7ition The American Journal or Roentgenology and Radium Therapy 
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DARK-ADAPTOR MONOGOGGLES 

Developed by the Army for night- 
flying pilots. Wear them prior to 
entering the fluoroscopic room. Com- 
plete eye-adaptation within 30 min- 
utes without hindering normal 
activity. Fit over spectacles. 

Cat. No. E3003G— G-E X-Ray 
Dark-Adaptor Monogoggles $3.00 


READING GLASS 

Guard against missing small, but important, details 
on the negative with this fine 3J4 inch diameter mag- 
nifying lens. 

Cat. No. E8016B Reading Glass $3.00 




This chest is completely x-ray proof. It 
provides safe storage for eight dozen 14x17 
inch films, or eight 14x17 inch cassettes. 
Sponge-rubber innersole absorbs shocks. 

Cat. No. E3006A— G-E X-Ray All Metal 
Film Chest, lead-lined $76.00 



STELE-WELD RAYSPEED CASSETTE 

Stele-Weld Cassette frames are welded steel. Stele- 
Weld hinging is kind to intensifying screens. And tl»e 
Rayspeed front permits lower energies — provides 
better definition in soft tissue work. Full range of 
sizes, tvith or without screens. See catalog for prices. 



X-RAY SUPPLIES 
AMO ACCESSORIES 



G-E X-RAY SUPPLIES AND 
ACCESSORIES CATALOG 

It’s the x-ray user’s hiblc — a 72-page cata- 
log listing everything you could ever need 
in the way of x-ray supplies. More than 
750 items, 200 photographs. 

G-E X-Ray Supplies and Accessories Catalog 
mailed without charge 


These arc just a handful of the hundreds of items 
your nearest General Electric X-Ray office can speed 
to you. Remember, /or x-ray satisfaction, buy the G-E 
X-Ray way! General Electric X-Ray Corporation, 
Dept. L41, 4855 McGeoch Ave., Milwaukee 14, Wis. 


GENERAL ® ELECTRIC 



General Electric X-Ray Corporation manufactured 
and distributes x-ray and electromedical supplies and accessories; x-ray 
apparatus for medical, dental and indusirial use; electromedical apparatus. 


In ans-.cering advertisements (•lease mention Titr Amekica.v Jourxai, of Roentcexology and Radium Tiieeapy 


POWERS is the leader 

In CHEST X-RAY SERVICE 



By all odds Powers has the most to offer— ^ the largest facilities— the longest experience — 
the greatest total production of X-rays.; No assignment is too big because Powers 
has by far the largest number of X-ray teams available 
anywhere. No job is too special, or too remote, ^ j 
because Powers has introduced the 
Mobile Trailer Unit equipped with its own 
source of electric current. 




POWERS OFFERS WHICHEVER MEDIUM SUITS YOUR PROBLEM 

70A1M Photofluorographs • J4"x 17" Paper Radiographs 


Avoid Technical Problems 

Assure Utmost Economy 

ADDITIONAL FEATURES OF POWERS COMPLETE SERVICE 

POWERS 

MAGAZINE CASSETTE 

i Double the output of present 
/ equipment simply by renting, 

/ at low fee, the Powers Magazine 
Cassette. One loading, easy as 
a camera, produces 50 full size 

14‘‘x 17" paper radiographs. lent contrast and definition.- ' , . ' . 

With such complete facilities, Powersis in position , to. offer r^, ~ 



POWERS 
X-RAY PAPER 

Available in all standard sheet 
sizes. Powers X-Ray Paper cuts 
cost far below other media, yet 
provides radiographs of high 
diagnostic quality with excel- 
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completes 

the 


diapostic 

Hystero-salpingography with 


Visualization with Lipiodol of the uterine 
cavity and tubes furnishes the essential evidence 
required for diagnostic accuracy. Tubal patency 
or blockage, the presence of uterine malformations, 
or tumors are but a few of the necessary 
diagnostic features revealed by Upiodolography. 
Function as well as structure can be determined 
with greater precision .... thus completing 
the diagnostic picture. In addition its 
usefulness in delineation of the accessory 
nasal sinuses, as well as in bronchography, 
sialography and myelography, further 



establishes Lipiodol as an important adjunct in 
diagnostic roentgenography. 



•lipMol is tka teiisined baia-raatk f« the ciiEira! podcct crated by Ufay. 
Ills pnidad tione can bear the rana Upiodd. MaJa in tha U, S. A. AnJalJa 
in I nnely cl anjnle sins cad 20 a. ralt'da dnse vials. E. fcaicia i Co., 
Inc., NtY( Tak, H. Y. Canadian Distritatas: Yinaal ltd., Kffitiia!. Canada. 


A contrast medium of choice because: 

I Firmly-bound 40% iodine in poppyseed oil in- 
sures uniform radiopacity. 

Its viscosity produces clear delineation with- 
out excessive "pooling". 

Exclusive formulation does not involve use of 
chlorine or its derivatives. 

^ Bland Lipiodol insures minimal irritation to 
mucous membranes. 


In aiis-u-critiff adzcrtisemcnts please mention The Axierican Jovrxal of Roex-tgenoLocy and Radiusi TaiERAPy 



„ ' ■"='-11 lieu, ueep Jherapy 

40% to 50r M R tension CABLES 

50% More Roentgen Units Then Other 250 K.V.-,5 Ma. Capacity 

Non-Constant Potential Equipment 
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• Extremely flexible Gantry type stand 

• Conveniently located coarse and ver- 
nier positioning controls • Automatic fil- 
ter indicators • Remotely controlled mo- 
tor driven shutters at the tube portal • 
Highly efficient X-ray tube cooling system 

• Stepless kilovoltage regulation from 
zero to 250 K.V. two milliompere meters 

• Large calibrated kilovolt meter • Syn- 
chronous therapy timer • High frequency 
generator • Assortment of treatment 
cones and filters • Can be had with 
WALL CONTROL 

DESK TOP CONTROL 

FLOOR VERTICAL CONTROL 


I I 
I k 


At 250 K.V. — 15 MA. — 50 CM. Distonce 

1.0 AL. -p .5 CU.— 100.0 H.V.L. 1.75 

1.0 AL. -f 1-0 CU.— 77.5 %,m. H.V.L. 2.85 

1.0 AL 2.0 CU.— 54,5 ^in, H.V.L 2,95 

1.0 AL. -}- 3.0 CU.— 42.0 %iN. H.V.L. 3.50 
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ADVERTISING DEPARTMENT 



New Patterson plant con- 
tains improved screen test- 
ing facilities. 


T he production of "Patterson” Intensifying and 
Fluoroscopic Screens is an intricate and highly 
scientific procedure rigidly controlled by laboratory 
technicians. 

To insure the quality and uniformity for which these 
screens are well known, scientific tests are made con- 
tinuously throughout the manufacturing process. No 
minute detail of the operation is overlooked and even 
the pre-tested luminescent chemicals used are first 
carefully analyzed to make certain that they measure 
up to exacting standards of the science of radiology. 


any kind, or extraneous matter which might obscure 
diagnosis. And this is true of every “Patterson” 
Screen ever made. 

Superior radiographs require, first of all, superior 
skill. But even the highest skills require the best of 
“tools.” A fine radiograph cannot be produced with 
a screen in poor condition, nor with a cassette which 
does not give perfect contact. That is why it is impor- 
tant to specify “Patterson” when ordering new screens 
or replacing screens that have become damaged, worn 
or stained. Your dealer has a complete stock. 


In addition, every “Patterson” Screen receives a 
final examination ... a check-up for uniformity of 
speed . . . for ability to render detail and contrast . . . 
and for mechanical perfection. “Patterson” Screens 
must be entirely free from dirt, blemishes, marks of 


E. I. du Pont de Nemours & Co. (Inc.) 
Patterson Screen Division 
Towanda, Pa. 



BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


“Patterson” Screens 

The Standard of Screen Qiiality 


Listen to “CAVALCADE OF AMERICA”— A/onrffl)' evenings— NBC 

In ansu-ering adzertiscmcnts pleaie mention The American Journal of Roentgenology and Radium Therapy 
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FIFTY YEARS OF RADIUM* 

By EDITH H. QUIMBY, So.D. 

College of Physicians and Surgeons, Columbia University 
NEW YORK, NEW YORK 


R adium was discovered fifty years ago. 

- In the succeeding half century it has 
played an important triple role in medicine, 
science, and industry. It would have been 
difficult or impossible to forsee the signifi- 
cance of the discovery; it was regarded at 
the time mainly as a scientific curiosity. 
Nobody then had the vision to anticipate 
that it would open up whole new fields of 
medical and scientific research, — to say 
nothing of international relations. 

We are today commemorating the dis- 
covery of radium; in so doing we pay trib- 
ute to the discoverers, Marie and Pierre 
Curie, and we may well recall a little of 
their story. The production of x-rays had 
been announced by Roentgen at the end of 
1895, and immediately physicists every- 
where had started to duplicate and extend 
his experiments. Early x-ray tubes all 
fluoresced brilliantly, and it was natural 
to associate this fluorescence with the new 
rays. Various workers suggested the possi- 
bility that naturally fluorescent minerals 
might also give off invisible penetrating ra- 
diations, and a few sporadic efforts were 
made to find such a phenomenon. Bec- 
querel, in Paris, undertook a systematic 


investigation of the problem, testing a 
large variety of minerals and compounds. 
He discovered that compounds of uranium 
which were fluorescent did actually emit 
invisible radiations, which darkened a pho- 
tographic plate. Furthermore, to his sur- 
prise, he found that it was not at all 
necessary for the material to be fluorescing 
or phosphorescing in order for it to 
produce this effect. Becquerel announced 
this discovery in the spring of 1896 (only 
a few months after Roentgen’s first paper) 
and went on studying the phenomenon 
during that year. He observed that, in ad- 
dition to their photographic effect, these 
rays could discharge an electroscope. He 
also found that all compounds of uranium 
emitted them, that is, the radiation was a 
property of uranium, regardless of its chem- 
ical combination. 

It was at this point that Mme. Curie 
entered the picture. A shy, but talented 
and studious Polish girl, Marie Sklodowska, 
had grown up in Warsaw, while it was under 
oppressive Russian domination. All Polish 
national feeling was strongly suppressed 
and Polish schools were severely limited. 
Her elementar}' and secondary education 


* An Address delivered nt the Annual Banquet at the Thirtieth Annual Meeting of the American Radium Society Chicago 111 
June 20-22, 1948. • w* '> 
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was acquired partly in private and partly 
in government schools. Afterward she 
worked as a governess^ meantime striving 
to carry her education to the point where 
she might to go Paris and study at the Sor- 
bonne. This she finally achieved in 1891, at 
the age of twenty- four. Within three 
years she had graduated as a licencie in 
physics and mathematicsj and was ready 
to begin work for her doctorate. About 
that time she met Pierre Curie; they were 
married in 1895. During the next two years 
they worked together in his laboratory, so 
that she acquired facility in experimental 
research, while seeking a suitable problem 
for her doctor’s thesis. She became inter- 
ested in Becquerel’s work, and decided to 
study the radiations which he had dis- 
covered. It was of interest to see whether 
any substances besides uranium emitted 
them, and it was desirable to make quanti- 
tative measurements of their intensity. 
She quickly demonstrated that the amount 
of activity in a uranium compound was 
exactly proportional to the amount of 
uranium there; in other words, it was a 
definite property of the uranium atom. 
To see whether other atoms also gave oflF 
radiations, she studied all the elements 
then known, and found them emitted only 
by uranium and thorium. She coined the 
word radioactivity to describe or define the 
phenomenon. 

During the course of her research she 
examined not only elements and com- 
pounds, but also a number of natural ores 
or minerals. To her great surprise, she 
found that certain of these, containing 
uranium, were much more active than 
could be accounted for by their content of 
this metal. She was obliged to believe tha.t 
these ores must contain very small quanti- 
ties of some element, hitherto unknown, 
which was much more strongly radioactive 
than uranium itself. She had, as she says, a 
passionate desire to verify this hypothesis 
as rapidly as possible. And her husband, 
also keenly interested, abandoned his own 
research (as he thought for the time .being) 
to join with her in the investigation. 


They chose to work with pitchblende, a 
uranium ore about four times as radioac- 
tive as the element itself, and whose com- 
position was quite well known. They used 
standard chemical procedures, — pulveri- 
zation, solution, precipitation, fractional 
crystallization — but at every step they 
tested the radioactivity of each portion. 
They soon recognized that the new sub- 
stance was concentrating in a regular way 
— and then presently they discovered that 
they had not one, but two new radioactive 
elements. One, staying with bismuth in all 
the reactions, was identified first, it was 
announced in July 1898, and named po- 
lonium, in honor of Mme. Curie’s native 
country. The other, associated with barium, 
was separated later; it was announced that 
December with the name of radium, to in- 
dicate its very intense activity. 

These first separations involved only 
minute quantities of the new elements, in 
order to find out anything about them be- 
yond their radioactivity, it was necessary to 
isolate measureable amounts. This meant 
subjecting many kilograms of the ore to 
careful chemical treatment, since its radium 
content was so minute — ^not more than one 
part in several million. 

They had no money, no suitable labora- 
tory, no personal help,- — as she says in her 
autobiographical notes “it was like creating 
something out of nothing.” They wanted 
to isolate the radium from a considerable 
amount of pitchblende, but they could not 
even afford to buy the ore. However, they 
knew from their experiments that in the 
commercial treatment of pitchblende in 
the Bohemian mines, radium must have 
been left in the residues. Fortunately these 
residues had not been scattered, but had 
been piled in a heap outside the plant. 
They were there quite valueless, and the 
Austrian government gave them some, 
and later sold them several tons at a low 
price. From this material was prepared all 
the radium Mme. Curie had in her labora- 
tory for many years. 

They were allowed to carry on their work 
in an old shed with a leaky glass roof, cold 
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in winter, hot in summer; they had only the 
most primitive of laboratory equipment. 
But there they spent their entire time for 
the next two years, occupied both with 
chemical research and with gradually ob- 
taining appreciable amounts of radioac- 
tive material and studying the radiations. 
After that period of joint work, they di- 
vided their efforts. Mme. Curie continued 
with chemical experiments leading to the 
preparation of pure radium salts; her hus- 
band went on studying the properties of 
radium. 

During this time they were leading a 
quiet but happy family life. Their first 
daughter, Irene (destined to become a fa- 
mous scientist in her own right) had been 
born in 1897, in 1904 came the second one. 
Eve (who has had a distinguished musical 
and literary career). In 1900 both husband 
and wife received good academic appoint- 
ments, so that their financial strain was 
eased and they were able to have better 
laboratory facilities. 

j'^In 1903 the Curies and Becquerel jointly 
were awarded the Nobel prize for physics. 
Other prizes and awards followed and it 
looked as though a brilliant future stretched 
before them. Then in 1906 Pierre was sud- 
denly killed by being struck by a truck. 
This was a catastrophe, both to the family 
and to the scientific world. At first Mme. 
Curie thought she could not go on, but of 
course, as a true scientist, she was bound to. 
Presently she was offered her husband’s pro- 
fessorship at the Sorbonne, and there she 
carried on her work. 

In 1907 she prepared a small quantity of 
very pure radium chloride, with which she 
made an accurate determination of the 
atomic weight of radium. In 1910 she 
isolated the metal. This is a delicate opera- 
tion, and one attended with danger of loss 
of radium. Since the substance is never 
used in the metallic state, it is not a pro- 
cedure to be frequently repeated, and ac- 
tually it has since been done seldom if 
ever. In 1911, at the request of an interna- 
tional commission, she undertook to pre- 
pare an accurate standard of a carefully 
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weighed quantity of pure radium salt. This 
is in the International Bureau of Weights 
and Measures at Sevres, near Paris, and all 
other standards in all countries have been 
established by comparison with this. In 
that same year she was awarded a second 
Nobel prize, this time alone, — the only per- 
son to have been thus honored. 

When war came in 1914, she plunged into 
the organization of radiologic services in 
the military hospitals. After helping to 
equip the numerous new institutions that 
were established all over France, she con- 
ceived and put into action a radiologic 
field car, containing a complete radio- 
graphic unit. It was such a success that 
twenty of them were finally put into 
service at the front. During this time she 
made many trips to various army zones, 
and was unsparing of herself in the actual 
labor of installing equipment and training 
personnel. 

After the war she devoted herself to the 
newly established Radium Institute, where 
both laboratory and medical work were 
carried out with radium. In 1921 the women 
of America presented her with a gram of 
radium for her own scientific research. She 
came to the United States to receive it, and 
incidentally many scientific and academic 
honors. Though always tired and often ill, 
her years of hard labor and her consider- 
able exposure to radium having left their 
mark, she continued to direct her labora- 
tory to the time of her death in 1934. 

The Curies never accepted any material 
profit as the result of their discoveries. 
They took out no patents nor did they sell 
the radium they extracted. They were 
often in straitened financial circumstances, 
even when medals and decorations were 
being awarded to them. Had they so chosen 
they could doubtless have capitalized on 
their achievements, after the discovery of 
radium had become known, and have con- 
sequently lived in greater ease. But theirs 
was the true scientific spirit. All their dis- 
coveries and methods were freely pub- 
lished and available to anyone. All their 
work was for the unselfish purpose of in- 
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creasing the sum total of human knowl- 
edge, — one wonders what they would have 
thought if they could have seen where that 
knowledge would lead. 

It would have been impossible, fifty 
years ago, to predict, or even to imagine 
the consequences of their work. The dis- 
covery of radioactive substances has led to 
astonishing results in medicine, in physics, 
chemistry, biology, in business, and in in- 
ternational relations. 

The medical use of radium developed 
from a minor accident. Becquerel carried a 
glass tube containing radium salt in his 
vest pocket, and was surprised to find a 
sore, like a burn, appear on his abdomen. 
Pierre Curie deliberately produced a simi- 
lar burn on his arm; this demonstration of 
the biological effect of the radiation led to 
animal experiments and to the suggestion 
of its use in treatment of certain skin dis- 
eases. The first radium for medical use was 
loaned by the Curies to Danlos, at the St. 
Louis Hospital in Paris. After about three 
years trial, he published reports on its . 
usefulness in a limited field. In 1906 Wick- 
ham and Degrais established in Paris a 
center for the study of radium therapy, un- 
der the name of the Biological Laboratory 
of Radium, with Dominici in charge of the 
clinical work. Here the uses of filtration 
and of cross-fire were promptly discovered 
and other improvements made in technic. 

In England the Radium Institute of 
London was formed about the same time, 
and in America various doctors obtained 
radium for use in therapy. Dr. Robert Abbe 
of New York was apparently the first per- 
son to implant radium directly into a tu- 
mor, in 1905 but intracavitary use in gyne- 
cology preceded this in France. 

Mme. Curie had discovered that radium 
gave off a radioactive gas, which she called 
Emanation — it is now called radon. This 
has all the biological effects of radium it- 
self, and it began to be employed in ther- 
apy, both in France and in America. The 
precious radium — and at that time it was 
extremely valuable, — could be kept in a 
safe, with no danger of loss, theft, or break- 


age, and the gas regularly drawn off. Such 
installations were made at Memorial Hos- 
pital in New York, the Howard Kelly 
Hospital in Baltimore, the Huntington 
Hospital in Boston, and eventually a con- 
siderable number of others. At the Me- 
morial Hospital, Janeway and Failla devel- 
oped methods of implanting tubes of radon 
directly into tumors, first bare glass ones, 
and later those of gold, which filtered out 
the less penetrating rays responsible for 
most of the local necrosis formed around 
the glass ones. The advantage of this type 
of therapy, was that, since the radon lost its 
activity gradually over a period of a month, 
the little containers, or “seeds” did not 
need to be removed, as had to be done with 
needles actually containing radium. This 
simplified the necessary surgical technic. 

However, since the great decrease in the 
price of radium, and the manufacture of a 
variety of small removable radium needles, 
some of the advantages of permanent im- 
plants are not so great. With development 
of various special types of x-ray therapy, 
the use of radium or radon in superficial 
lesions has become largely outmoded. The 
result has been that most of the radon 
plants in this country have been dismantled, 
the radium put into permanent containers, 
and commercial companies depended upon 
for the supply of radon when it is desired. 

Because the gamma rays of radium are 
much more penetrating than the x-rays 
which are usually available for therapy, 
they offer a means for treating deep-seated 
tumors. As production of radium became 
considerable and its price somewhat re- 
duced, several institutions acquired rela- 
tively large amounts which they used in 
large “packs” or “bombs,” the radium 
being at several centimeters distance from 
the skin. This “Telecurie Therapy” found 
enthusiastic advocates in France, Belgium, 
Sweden, England, and to a less extent, in 
America. Treatments must be very long, 
and even with large amounts of radium, 
depth doses are not very good because the 
radium-skin distances used can be only a 
few centimeters. With the development of 
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x-ray machines operating at one or several 
million volts, the advantages of telecurie 
therapy cease to exist and most of the 
large units in this country have been broken 
up. 

But radium still possesses its unique 
place in intracavitary and interstitial ther- 
apy. Here its advantages are great and un- 
questioned. It may be superseded by some 
of the artificial radioactive elements, but 
that is not evident at present. 

No account of the history of radium 
would be complete without some details as 
to its commercial production. The first 
preparations of nearly pure radium salt 
were put on the market by Dr. Giesel, of 
the Chininfabrik Braunschweig; he first 
sold radium bromide at one English pound 
per milligram. Later it went to 12 times 
this, but this firm never really made a 
business of radium supply. The idea of 
a radium factory was first conceived 
by a Frenchman, Armet de Lisle, and 
in cooperation with the Curies he actually 
started one, in 1902, which supplied the 
early French demands. He also founded, 
in 1906, a laboratory for clinical study, 
providing it with radium, and he sub- 
sidized the first special publication devoted 
to radium. 

Other extraction plants developed in 
Europe. The source of their ore was at first 
the Bohemian pitchblende, of which the 
Austrian government had made a monop- 
oly. Then radium was discovered in a 
Colorado ore called carnotite and for a 
time this ore was shipped to Europe. 

In 1 91 1 the Standard Chemical Company 
was formed by Mr. Joseph Flannery of 
Pittsburgh, to separate radium from car- 
notite in the United States, and their 
first radium was put on the market in 
1913. This was a completely new industry^; 
it was not possible to get any of the 
few men who had been trained in this 
field in Europe, so the whole procedure 
had to be developed from the beginning. 
The Colorado carnotite was a much poorer 
ore than pitchblende. Whereas the latter 
had a gram of radium in 4 or 5 tons. 
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in the former, 400 or 500 tons were neces- 
sary — and each of these 400 or 500 had to 
be hand picked out of a much larger mass 
of dirt, and rock. This was done in the field. 
The crude ore was carried out by burros to a 
central concentration plant where it was 
pulverized, sacked, and sent to the Pitts- 
burgh plant for refinement. In reducing 
and purifying one gram of radium from 500 
tons of ore, it was necessary to use ig,ooo 
tons of distilled water, 1,000 tons of coal 
and 500 tons of chemicals. It is no wonder 
that this gram of radium sold for Si2o,ooo, 
— and it had a volume less than a thimble 
full. 

About the same time that the Standard 
Chemical Company got under way, Dr. 
Howard Kelly, of Baltimore, brought some 
radium from Europe. He was very much 
pleased with his clinical results, and be- 
came interested in producing the material 
in America. Accordingly, he joined forces 
with Dr. James Douglas of New York, a 
distinguished mining engineer, and the U.S. 
Bureau of Mines, and formed the National 
Radium Institute to extract radium from 
carnotite. Dr. Kelly and Dr. Douglas pro- 
vided the capital, and the Bureau of Mines 
developed the processes and supervised the 
work. The agreement lasted from 19 14 to 
1917, during which time about 8.5 gm. of 
radium were extracted, most of which was 
divided between the Kelly Hospital in 
Baltimore, and the Memorial Hospital in 
New York. Meantime several other com- 
mercial companies came into the field. Some 
were short lived, but two, the Radium 
Company of Colorado, and the United 
States Radium Corporation, as well as the 
Standard Chemical Company, were stable 
as long as American ore was the world’s 
chief source of radium, namely until 1923. 

Much richer ores had been found in the 
Belgian Congo as early as 1913, but during 
the war nothing was done about developing 
them. However, after 1920, the Union 
Miniere du Haut Katanga, and its sub- 
sidiary, the Radium Beige, began to pro- 
duce radium. This ore, mined in the 
Congo, was packed in sacks and carried 
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overland i,6oo miles to the seacoast 
and there shipped to Belgium for purifi- 
cation. With ores forty times as rich as 
carnotite and with cheap labor, the cost 
dropped to $yo,ooo a gram. The radium 
industry in America could not compete and 
was practically wiped out over night; the 
American concerns arranged to market the 
Belgian product. 

This had a monopoly for a number of 
years, and maintained its price around 
$70,000 a gram. Then about 1930, very 
rich radium ores were found in the Great 
Bear region of Northern Canada. 

It appears that large uranium finds are 
in remote parts of the earth, — first the 
high ranges of the Rocky Mountains, then 
the tropic wilderness of central Africa, and 
finally the frozen north. And it is literally 
frozen for a considerable part of the year. 
The ore is partially reduced at the mines, 
and the concentrates flown out by plane 
for the final operations. The Canadian 
Radium and Uranium Corporation, was 
formed to exploit this material. Their com- 
petition brought the price down to about 
$35,000 a gram and it has remained in that 
neighborhood. Canadian and Belgian ra- 
dium now supply the world’s market. 
American companies have arrangements to 
sell their products, but Colorado ore is no 
longer used for radium production, — it is 
now under the control of the Atomic 
Energy Commission. 

Developments in physics and chemistry, 
as the result of the discovery of radium, 
have proceeded at a constantly accelerating 
pace. From the first discovery, Pierre 
Curie was occupied with studying the phe- 
nomena connected with radioactivity, and 
trying to explain them. Debierne, Danne, 
Laborde, and others were associated with 
him in some of these investigations. One 
of their most striking discoveries was the 
spontaneous production of heat by radium. 
With no alteration in appearance, a radio- 
active salt produces each hour sufficient 
heat to melt its own weight in ice. 

This and other phenomena attracted the 
attention of other physicists, and in par- 


ticular of Rutherford and his associates at 
the Cavendish Laboratory in Cambridge. 
He demonstrated that not all the radiations 
from radioactive substances were alike; 
by 1899 he. had identified the two types 
which are called alpha and beta. Villard 
almost immediately discovered the still 
more penetrating gamma rays and before 
the beginning of the century a number of 
papers had appeared concerning the char- 
acteristics and properties of the different 
rays. 

It was promptly recognized that the 
alpha and beta rays consisted of matter ex- 
pelled from the atoms themselves. Evi- 
dently if this were true, the atoms could not 
be the hard, solid, indivisible pellets they 
had been assumed to be. The actual dem- 
onstration as to their nature came when 
Rutherford set a young student, Marsden, 
to study the scattering of alpha particles 
as they traversed thin metal films. Con- 
trary to expectation some particles were 
found to be scattered directly backward. 
Rutherford’s own description of his reac- 
tion to this news is graphic. He says “It was 
quite the most incredible event that has 
ever happened to me in my life. It was al- 
most as incredible as if you fired a 15 inch 
shell at a piece of tissue paper and it came 
back and hit you. I saw that it was impos- 
sible unless you took a system in which the 
greater part of the mass of the atom was 
concentrated in a minute nucleus.’’ Thus 
arose the concept of the solar system type 
of atom which is accepted today. The 
present picture of the structure of the atom, 
with orderly increase in nuclear charge and 
in number of orbital electrons from ele- 
ment to element was developed from the 
work of many, of whom Mosley, Chad- 
wick, and Bohr are outstanding. When this 
conception was accepted it became evident 
that in a radioactive transformation some- 
how a bit of the nucleus was expelled; this 
meant a change of the atom into an atom 
of another element. 

The naturally radioactive elements are 
those with very heavy nuclei. Rutherford 
believed that these nuclei had a complicated 
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structure which was inherently unstable, 
and that atoms of the lighter elements, 
with simple stable nuclei, might be made 
to disrupt if some sort of projectile could 
be fired into them. He actually succeeded 
in doing this, by firing alpha particles into 
nitrogen nuclei, and making them eject 
something which was found to be a hydro- 
gen nucleus. Thus it was proven that one 
of the constituents of nitrogen nuclei was 
this hydrogen nucleus, a little particle, of 
mass one on the atomic scale and having 
a single positive electric charge. Other ele- 
ments were promptly attacked by the 
same weapon and many of them could be 
broken down, emitting this same hydrogen 
particle, to which was given the name 
“proton.” Then a second component was 
found, identified by Chadwick as having 
the same mass as the proton, but no charge 
at all. This was named a “neutron.” It is 
now believed that all atomic nuclei are built 
up of combinations of these two particles, 
while travelling around each nucleus in a 
series of orbits are just the right number of 
negative electrons to balance the positive 
electric charge on the nuclear protons. 

Of course many physicists eagerly veri- 
fied and extended the work of Rutherford 
and his group. Among the most enthusiastic 
of these were Irene Curie, the older daugh- 
ter of Marie and Pierre Curie, and her hus- 
band, Frederick Joliot. As a scientific team, 
following the illustrious example of her 
parents, they have done brilliant work and 
have themselves received the Nobel prize 
for the discovery of artificial radioactivity. 
That is, they found that sometimes when 
they performed experiments bombarding 
certain elements with alpha particles, after 
the bombardment stopped, the target ma- 
terial continued to emit radiation for a 
time. This activity decreased gradually in 
the same manner as that from radioactive 
elements, in fact the target had been made 
truly radioactive. They announced their 
discovery in 1934, describing radioactive 
boron and aluminium. Since then, radio- 
active forms of every element have been 
made. These different kinds of atoms of the 


same element are called isotopes^ they have 
the same number of nuclear protons and of 
orbital electrons but slightly different num- 
bers of nuclear neutrons. They are of course 
actually the same element, isotopes are 
chemically inseparable. 

Every radioactive disintegration results 
in an emission of a relatively very large 
amount of energy. During the years after 
the discovery of artificial or induced radio- 
activity, there was much speculation as to 
the possibility of the development of a 
chain reaction whereby one disintegration 
could set off another, and that another and 
so on, without the need of supplying any 
more external bombarders. Such a chain 
could serve as a source of energy for a heat 
generator, or, if it could be compact 
enough and fast enough, a bomb. 

This was mere speculation for some years 
and then the chain reaction was actually 
found. When one isotope of uranium is 
bombarded with neutrons, it disintegrates 
and in its disintegration emits neutrons, 
which can enter other atoms, making them 
disintegrate, and so on. 

This was discovered in 1939. A few 
scientists, in America, immediately recog- 
nized the military possibilities of the dis- 
covery, and tried to convince first the 
Navy, and then the Army of its value, but 
it was not until they made a direct appeal 
to President Roosevelt that actual work in 
that direction was started. The world 
knows the results. 

Thus along the pathway of scientific re- 
search, which started a half century ago in 
a small investigation of a phenomenon 
which had no imaginable practical value, 
humanity has come to a crisis. Where it 
will go depends on itself. But humanity 
really means a lot of individuals, — rich 
and poor, well-fed and hungrj^, peace- 
able and quarrelsome, generous and selfish, 
wise and injudicious. There are true dif- 
ferences of opinion as to what is best 
for peoples and nations, — and there is 
demagoguery and hysteria; there are threats 
and violence and fear. The possible exten- 
sion of this particular scientific pathway 
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can lead to great peacetime good, — or it 
can lead to most horrible war. This little 
talk is history, not prophecy. But it must 
be evident that only the working out of a 
just and stable peace, with the recognition 
of all men’s rights to life with certain basic 


freedoms, and some firm, super-national, 
law-abiding order, can make a world in 
which atomic energy can properly be used. 

630 West 1 68th St. 

New York 32, N. Y. 
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HATEVER the future holds in store 
in the way of treatment of cancer, be 
it isotopes or endocrines, chemotherapy or 
any form of ionizing energy, Radium will 
remain a landmark in the therapeutics of 
neoplasms and the second battle victory. 
Surgery being the first in point of time, on 
the road to the conquest of this foe of living 
beings. 

It pleases me to think that Janeway, 
whose memory we honor today as an 
American pioneer in the clinical use of 
Radium, may perhaps smile benevolently 
on this gathering, as for the first time since 
the inception of this lecture in 1933, it is 
delivered by a non-American. My first duty 
is to thank the American Radium Society 
for the honor in offering me this year’s 
Janeway Lectureship and it is a difficult 
task to express adequately my sense of 
gratitude to your President and Selection 
Committee and to convey to you my ap- 
preciation of this distinction. 

If we pursue this flight of fancy and im- 
agine what impression this, the thirteenth 
Janeway Memorial Lecture, might have 
had on the man whom it eponymously hon- 
ors, it is necessary to say something about 
Janeway himself. He was pursued by ill 
health and he knew personally what it is to 
suffer from a neoplasm. He was trained as 
a surgeon and, by special individual effort, 
acquired the necessary knowledge of phys- 
ics to use radium both safely and efficiently. 
He published forty-one scientific papers. In 
England his name is a household word 
amongst surgeons in connection with^the 
operation of gastrostomy,^^ which he de- 
scribed in 1913 and which has stood the test 


of time as a sound surgical procedure. His 
greatest work was published after his death 
as “The Second Radium Report from the 
Memorial Hospital. 

With this background, I thought it right 
to devote this lecture to the “Achievement 
of Radium in the Fight Against Cancer,” 
and to attempt a review of the whole field 
and not of any single or isolated achieve- 
ment. This is perhaps a suitable occasion as 
it is the Fiftieth Anniversary of the dis- 
covery of Radium. Half a century is a short 
period, yet radium has achieved much; like 
all great additions to knowledge it devel- 
oped by leaps and bounds. In the past ten 
years it has suffered loss of popularity with 
the development of roentgen therapy. This 
swing of the pendulum is yet a further rea- 
son for a review of what radium has 
achieved. The debt of science to radium 
can be subdivided into three broad groups — 
physical, biological and therapeutic. I will 
endeavor to review briefly these three 
achievements with special emphasis on the 
therapeutic side. 

One year after the discovery of x-rays by 
Rontgen, a French physicist, Henry 
Becquerel, communicated to the French 
Academy of Science his observation that 
one of the natural elements, uranium, was 
spontaneously and continuously emitting 
radiation which, like roentgen rays, could 
penetrate matter. It took Marie Curie and 
her husband, Pierre, two years to isolate the 
new element — radium. The exact date of 
their first communication is December 26, 
1898. So in an obscure shed, a frail young 
woman, working in poor conditions, dis- 
covered, isolated and studied some of the 
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properties of a new substance, the impor- 
tance of which to the safety of future gen- 
erations of mankind can hardly be over- 
estimated. It can be compared in magni- 
tude to the first conquest of fire by the an- 
cestors of man in prehistoric time. And yet 
it was less than a brief fifty years, a mere 
fraction in the history of mankind, from 
the discovery of radium by Marie Curie in 
Paris to the dropping of the first atomic 
bomb by the American Army Air Force on 
Hiroshima. 

The credit of the discovery of roentgen 
rays belongs to Germany, that of the dis- 
covery of radium to Poland and France. I 
think it is right to say that Britain may 
claim the first place in the systematic de- 
velopment of the laws of radioactive trans- 
formation. It was Rutherford in 1899 who 
first identified the alpha and beta particles 
of radium. This . led him to draw accurate 
conclusions as to the structure of the atom 
and the mathematical proof of the exist- 
ence of the nucleus of the atom. In 1919 he 
showed experimentally that a charged al- 
pha particle could collide with the nucleus 
of an atom of nitrogen and break it up into 
two other atomic species, a step towards 
the artificial disintegration of an atom. 
Lord Rutherford is to radiotherapy what 
Lord Lister is to surgery. He deserved and 
received many honors, amongst them an 
LL.D. from theUniversity of Pennsylvania 
and from the University of Wisconsin, a 
Ph.D. from Yale University and a D.Sc. 
from the University of Toronto; he was also 
made an honorary member of five Ameri- 
can Scientific Societies. With the death of 
Rutherford in 1937, a great epoch in sci- 
ence came to an end. His biographer. Pro- 
fessor A. G. Eve, compares him to Galileo 
and Newton, who began and ended one 
such famous epoch — the discovery of the 
mechanism of the Universe; to Faraday 
and Maxwell who achieved the foundations 
of electricity, and to Einstein and Planck 
who opened the doors of relativity and of 
quanta. 

Mention must also be made of Sir James 
Chadwick who, working with Rutherford 


at the Cavendish Laboratory, Cambridge, 
discovered the existence of the neutron; 
this discovery led to a complete revision of 
modern atomic physics and to the birth of 
nuclear physics. Thus the discovery of 
Radium and of the Laws of Radioactivity 
altered our conception of physical matter; 
The Law of Conservation of Mass and the 
Law of Conservation of Energy no longer 
held good. It was Marie and Pierre Curie’s 
daughter Irene and her husband Joliot 
whose further contributions to the rapid 
advances of the new science resulted in the 
production of artificial forms of some radio- 
active substances. In all three fields — 
physics, biology and therapeutics — the 
Janeway Lectures of the past can be use- 
fully used as landmarks in the progress 
made. This also gives one the opportunity 
of paying tribute to American pioneers 
both physicists and clinicians, as well as to 
those in Great Britain, France and Scandi- 
navia who have contributed to the develop- 
ment of radium therapy. 

PHYSICS 

The application of radium to the treat- 
ment of disease resulted in a need of a unit 
of measurement of radiation and in the de- 
velopment of a new specialist, the “hos- 
pital physicist.” In America, two past 
Janeway lecturers stand out in the front 
rank of such hospital physicists — Failla® 
and Edith Quimby.^^ Their contribution to 
the fight against cancer is accuracy in the 
clinical use of radium, measurement of tis- 
sue dose, dosage rate and the correlation of 
these with the biological effects. The estab- 
lishment of the roentgen as a unit first in 
the measurement of roentgen rays and sub- 
sequently in that of gamma rays of radium 
produced further problems, as there is a 
difference between the two which to the 
clinician is quite obvious. On our side of 
the Atlantic, tribute must be paid to Pro- 
fessor Russ and Professor Hopwood — the 
first two to occupy the position of hospital 
physicist — to Mayneord, to Gray and to 
Wilson who by the intensive study of meas- 
urements of gamma rays raised the pres- 
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tige of British hospital physicists in the de- 
velopment of both interstitial and telera- 
dium therapy. To Paterson and Parker of 
Manchester, we owe a simple method of 
dose measurement which has been adopted 
by all radium centers in Great Britian. To 
quote Edith Quimby — “in a period of 
twenty years, accuracy has evolved from 
chaos and we are now concerned with a de- 
tail in accuracy undreamed of a few years 
ago.” Physicists have thus by close collab- 
oration with clinicians, brought us nearer 
to solution of the problems of Science ap- 
plied to Medicine. The weapon which 
brought them together is Radium. 

BIOLOGY 

The biological effects of radiation at- 
tracted the attention of pathologists, clin- 
icians and biologists from the earliest days 
of radiation. The classical studies of BohiP 
(1903)3 Perthes^® (1904), Bergonie and 
Tribondeau* (1904), Dominici® (1907), 
Price-Jones and Mottram^° (1914) 
foundation of radiobiology. The key to the 
treatment of cancer by radium and roent- 
gen rays is the variation in response of 
normal and malignant tissues to the effects 
of ionizing energy. The term radiosensitiv- 
ity can be defined as the relative suscepti- 
bility of living cells to a given quantity of 
ionizing energy. It is the work of Regaud 
and Lacassagne, of Ewing, of Packard, of 
Mottram and the tissue culture studies in- 
itiated by Strangeways and so brilliantly 
continued by Canti, Spear and their col- 
laborators at the Strangeways Laboratories, 
Cambridge, and many others, which have 
thrown light on the processes which affect 
radiosensitivity. The main factors can be 
subdivided into those related to normal 
physiological processes, to alterations in 
environment and those in relation to the 
physical conditions of irradiation. The 
normal physiological processes include mi- 
tosis, stage of embryological development 
and the type of cell. The factors dependent 
upon environment are those of metabo- 
lism, sepsis, anemia and secretory activity. 
The most flexible factors are those in rela- 


tion to the physical conditions of irradia- 
tion: time factor, intensity, dosage rate, 
wavelength and the effects of previous ir- 
radiation. Side by side with biophysics, 
there developed in the last fifty years a new 
branch of biology — radiobiologjG A vast 
amount of experimental work resulted in a 
better understanding of the pathology of 
tumors, a separation of neoplasms accord- 
ing to their degree of response to radiation. 
Thus radium has played an important part 
in the advances of other branches of medi- 
cine besides therapy, especially in pathol- 
ogy. Soon it became obvious that radio- 
sensitivity is not synonymous with radio- 
curability, that the most spectacular rapid 
melting of tumors with small tissue doses 
meant, as a rule, rapid recurrence. It be- 
came apparent that histological structure, 
anaplasia and differentiation were not 
always a guide to prognosis. Gliicks- 
mann*^“ and Glficksmann and Spear^’- sug- 
gested that to estimate the probable 
response of tissue to radiation, prolifera- 
tion and differentiation must be considered 
not as isolated processes but in terms 
of the quantitative relation of these two 
processes to one another. From their 
work resulted the prognostic significance 
of serial biopsies and an assessment could 
be made if a given case was likely to 
be successful or to have an unfavorable 
course. The cells of the biopsy specimen 
fall into four categories: dividing, degen- 
erating, resting and differentiating. An un- 
favorable response of a tumor to irradia- 
tion is shown by persistence of mitotic ac- 
tivity, no alteration in the number of rest- 
ing or degenerating cells and no increase in 
the differentiating cells; in other words, no 
qualitative or quantitative alteration be- 
fore and after irradiation. A favorable re- 
sponse to irradiation is shown by disap- 
pearance of mitosis, followed by disappear- 
ance of resting cells, and an increase in dif- 
ferentiating and in the degenerating count. 
It is now ten years since the first case so 
studied by serial biospies — a cancer of the 
uterine cervix treated by radium — was cor- 
rectly forecast to be of good prognosis al- 
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though clinically a florid and an advanced 
tumor. It can be summarized that radium 
was, with roentgen rays, the tool of research 
by biologists and pathologists and that the 
knowledge thus acquired played a part in 
the treatment of tumors. 

The question, “Do roentgen rays and 
radium produce different tissue reactions?” 
is today as important as it was twenty-three 
years ago when Ewing® in his Caldwell Lec- 
ture before the American Roentgen Ray 
Society (1925) discussed “Tissue Reac- 
tions to Radiation” Much technical prog- 
ress in roentgenologic apparatus, voltage 
undreamed of then, neutron therapy, the 
cyclotron, betatron and the multimillion 
electron volt generators have since then be- 
come available and have been used. Can 
we today say with confidence that thera- 
peutically roentgen radiation is equal in its 
curative results to that of gamma rays? 
The progress made in the past twenty 
years is very substantial but not in all 
types of tumor. It is obvious that roent- 
gen radiation at one-half to one million 
volts produces biological effects similar to 
those of gamma rays. It is also true that in 
certain groups of neoplastic diseases — 
Hodgkin’s disease, lymphosarcoma, Wilms’ 
tumor and in the treatment of metastasis 
of many kinds,, roentgen rays at 200 to 250 
kv. have nearly entirely displaced radium. 
Yet there is a group of tumors where ra- 
dium remains the better weapon, where re- 
gression of the growth is nearly always pre- 
dictable and where permanency of results 
up to twenty^and^more years has been 
achieved. 

It must be admitted that the use of ra- 
dium clinically requires a certain amount of 
surgical skill when interstitial methods are 
chosen, and that the cooperation of a hos- 
pital physicist is essential when surface ap- 
plicators, plaques or moulds are used; that 
teleradium requires absolute precision in 
beam direction, especially when narrow 
beams are used. All this makes roentgen 
therapy at the usual 250 kv. a simpler and 
easier method of treatment. There is also 
the factor of total tissue dose. I have used 


9,000 to 11,000 roentgens to tumors of the 
tongue before the roentgen was defined and 
when I was not aware of the dose given. I 
have continued to give 9,000 to 10,000 r in- 
terstitially to the tongue and other lesions 
with greater precision, accuracy and safety 
since then. I am not aware that roentgen 
therapy has achieved such tissue doses, 
neither am I familiar with statistical proof 
that epidermoid cancer of mucous mem- 
branes can be treated with the same fre- 
quency of permanent success by roentgen 
rays as by radium. The swing of the pen- 
dulum from radium to roentgen rays began 
before World War II. In England it was 
given a great impetus during the six years 
of war, when the dangers from bombard- 
ment and other difficulties made radium an 
awkward therapeutic weapon. In some hos- 
pitals, nevertheless, teleradium and radium 
needles continued to be used, albeit with 
difficulty, practically without interruption. 
But the swing towards roentgen rays con- 
tinued. I will remain content by giving a 
brief review of the treatment by radium of 
tumors in certain sites and let the achieve- 
ment speak for itself. 

CANCER OF THE UTERUS 

No fewer than three Janeway lectures 
were devoted to Uterine Cancer — that by 
Henry Schmitz^® (1938), Wm. P. Healy^^ 
(1942), and F. W. O’Brien^'^ (i 947 )- This in 
itself goes to show that the American 
Radium Society has found it a subject 
worthy of interest. The use of radium in 
cancer of the cervix is universal, methods 
have been developed in many countries. 
Thus we speak of the “Stockholm” method 
in honor of the pioneer work by Forssell 
and Heyman at the Radiumhemmet; there 
is the “Paris” method which differs in dose, 
timing and technique; there are many mod- 
ifications, such as the “Manchester” meth- 
od from the Holt and Christie Institute, 
the Donaldson-Neary method, where very 
large quantities of radium are used vag- 
inally. Whatever the variation in technique 
it resolves itself in the insertion of radium 
into the uterine canal and the vaginal for- 
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nices. It has one drawback — the incidence 
of rectal injuries or burns. In a recent re- 
view of 3,392 cases of cancer of the cervix 
uteri at the Radiumhemmet, there were 
313 rectal reactions, or an incidence of 9.2 
per cent. Some clinics use roentgen rays as 
well as radium, mainly to supplement the 
parametrial dose and the dose to the pelvic 
wall outside the adequate range of the in- 
tracavitary radium. But it remains a sup- 
plementary and not the main treatment. 
What are the results ? The most recent and 
accurate figures (Marie Curie Hospital. 
London ; Holt and Christie Hospital, Man- 
chester) show a ten year survival rate of 63 
to 65 per cent in Stage i; 34 to 41 per cent 
in Stage ii; 15 to 22 per cent in Stage iii; 
and even in Stage iv, 8 to 4 per cent are ob- 
tained. Here is achievement by high ten 
year survival, by low operative mortality 
as compared to surgery, by broadening the 
field of therapy to all stages of the disease. 
Here is a lesion which is fatal in a mean 
average in twenty-one months if untreated, 
curable to the extent of 65 per cent in early 
cases by radium alone. Can other methods 
compete with this ? There is no doubt room 
for surgery and room for roentgen irradia- 
tion as therapeutic measures, but only ex- 
ceptionally if the results quoted are to be 
obtained. 

CANCER OF THE TONGUE 

I am perhaps more familiar with radium 
therapy in this site than in any other and 
I can speak from a personal experience of 
365 cases.® I would like to postulate that 
in squamous cell carcinoma of the anterior 
part of the tongue, that is the tip to the 
vallecula, radium needles as the sole treat- 
ment have proved the most successful ther- 
apy and in the posterior or pharyngeal por- 
tion (the vallecula) teleradium is the meth- 
od of choice. At Westminster Hospital, 
radium has been used for cancer of the 
tongue since 1924. It is still so used as the 
first method of treatment and as the only 
method of treatment in a well defined 
group of cases. Given a lesion of the tongue, 
limited to the tongue, radium gives 56 to 


60 per cent of five year survival, in cases 
where the cervical lymph nodes are not 
involved. Surgery plays an important 
role in the treatment of operable lymph 
nodes, when a block dissection is per- 
formed. Radium is used if the nodes are 
deemed inoperable. I think it worth em- 
phasizing that the insertion of needles 
into a tongue according to well known 
distribution rules delivers about 9,000 
gamma roentgens to the tongue in seven 
days, that the reaction subsides in a 
month to five weeks, that in a very large 
proportion of cases (90 per cent) primary 
healing occurs, that in about 60 per cent 
healing is permanent — that is five, ten, 
fifteen, and twenty years if the patient 
does not delay seeking advice. Accuracy is 
essential, in the distribution of the needles, 
in their radium content, in their retention 
in situ over the desired period. It is a pre- 
cise, delicate procedure, which requires 
.planning and skill. 

CANCER OF THE UPPER AIR PASSAGES 

In discussing the place of radium in the 
treatment of cancer of the upper air pas- 
sages, I would like to pay a tribute to Dr. 
Douglas Quick.®^ In 1937, he delivered the 
Janeway Lecture on “Carcinoma of the 
Larynx.” His work on cancer of the mouth 
and upper air passages has been a source 
of inspiration and encouragement to my 
colleagues and myself. The present methods 
which have altered but little in the past 
five years are mainly teleradium with oc- 
casionally supplementary roentgen ther- 
apy. In the larnyx itself, the intrinsic 
group — carcinoma of the vocal cord, the 
ven tricular band, the anterior commissure — 
offer the most promising cases. Fenestra- 
tion of the laryngeal cartilage with inser- 
tion of needles, as introduced by Finzi and 
Harmer,® has been entirely superseded by 
teleradium. At Westminster Hospital the 
technique for larjmgeal tumors consists in 
the use of three fields, left and right laryn- 
geal fields and one anterior field. To over- 
come the difficulties imposed by the varia- 
tions in the anatomical configuration of the 
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neck and by the position and extent of the 
lesion and to ensure an optimum arrange- 
ment for the fields in each individual case, 
H. T. Flint and C. W. Wilson^^ have con- 
structed suitable frameworks which pro- 
vide the position of the fields and the di- 
rection of the beam. The use of these 
frameworks permits the placing of the 
patient within a known field of radiation in 
preference to providing unknown fields 
within the patient. With the present unit, 
it takes four to six weeks to deliver 6,000 r 
homogeneously to the tissue within the 
framework of the larynx. At the end of the 
period of treatment, there is uniform mem- 
branous reaction spreading over both cords, 
the anterior commissure and the aryte- 
noids. The regression of the lesion varies 
from case to case and with the gross 
macroscopical types — thus, the papillary 
growths regress quickly, the ulcerative 
more slowly. In successful cases 6,000 r 
is the maximum tissue dose needed and 
the vocal cords return to a normal ap- 
pearance. In early cases, that is those 
considered suitable for laryngofissure lim- 
ited to one cord, and when the cord is 
mobile, the appearance within six to 
eight weeks is indistinguishable from nor- 
mal and so is the voice. In growths with 
subglottic extension the results are less 
spectacular. The advanced and neglected 
lesions, not suitable for any form of treat- 
ment except total laryngectomy, should 
preferably be treated by surgery, as ra- 
diation only exceptionally gives long term 
results; and much suffering can be in- 
flicted by radiotherapy, be it radium or 
roentgen rays, in persistence of treat- 
ment of advanced and resistant lesions. At 
the Royal Cancer Hospital, London, M. 
Lederman, in a series of 40 cases of which 
17 were early, obtained five years of free- 
dom of disease in 70 per cent of cases. His 
series of endolaryngeal cancers between 
1933 and 1946 consist of 96 cases treated 
solely by teleradium and support entirely 
my personal experience that teleradium, if 
given skillfully, accurately and in suitable 
cases, is the method of choice in this site. 


Of the extrinsic group, the pyriform fossa 
carcinoma in men and the postcricoid car- 
cinoma in women form the common groups. 
Here the results are much worse than in 
the intrinsic group. But as there is practi- 
cally no alternative surgical treatment — 
few cases being suitable for pharyngectomy 
or laryngopharyngectomy — repeated at- 
tempts at improving technique have been 
made. The method of choice in my clinic 
is teleradium. Although the results are sta- 
tistically insignificant, five to twelve year 
survival has been obtained sporadically in 
a small number of cases. In these, complete 
regression of the lesion has been obtained; 
in the majority of cases palliation only is 
achieved for two or three years. The prob- 
lem is still unsolved. 

NEOPLASMS OF THE MAXILLARY ANTRUM 

In this situation, radiotherapy has com- 
pletely altered the prognosis. I will deal in 
this contribution with the treatment of 
carcinoma of the antrum. Sarcoma of the 
antrum, rare and radiosensitive, is equally 
well cared for by roentgen irradiation. But 
in the carcinoma group a combination of 
surgery with radium therapy has proved a 
valuable method. It is based on the ap- 
proach devised by Ohngren^® and consists 
in the transpalatal access to the tumor, the 
removal of the hard palate and the destruc- 
tion of the growth by diathermy; this is 
followed by intracavitary application of 
radium on a prosthetic appliance made for 
each individual patient. The dosage rate 
aimed at varies from 50 to 70 gamma 
roentgens per hour, and ten to twelve hours’ 
treatment daily is given. A total of 8,ooo 
gamma roentgens is aimed at. The advan- 
tages of this method can be summarized as 
follows: (1) it gives access to the tumor 
without any external mutilation; (2) it 
provides drainage of the maxillary antrum, 
the ethmoidal cells and, if necessary, the 
sphenoidal sinuses; (4) following irradia- 
tion there remains an inspection window 
and so recurrences can be seen at the earliest 
stage. Speech is restored by a dental plate 
carrying an obturator. My oldest patient. 
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now eighty-six years of age, has survived 
free from disease for twenty-two years fol- 
lowing this treatment. In all, a small per- 
sonal series of 55 cases so treated has yielded 
just over 50 per cent of survival with free- 
dom of disease for five years upwards."* 
Many modifications of the method de- 
scribed are applicable; thus preoperative 
irradiation in all or partly, can be given by 
teleradium ; or both preoperative and post- 
operative irradiation can be used. The sur- 
gical principle, however, is the same — trans- 
palatal approach and the use of the dia- 
thermy, and radiotherapy is by intracavi- 
tary radium or by teleradium. 

CARCINOMA OF THE BLADDER 

Carcinoma of the bladder is a transi- 
tional cell carcinoma. Its three clinical 
varieties — ^papillary, ulcerative and nodular 
— are of similar histopathological type. The 
radiosensitivity of these growths is low, and 
a considerable tissue dose is needed to 
produce regression of the lesion. Of the 
main forms of radiation therapy — radium 
and roentgen rays — radium is to date un- 
doubtedly the more efficacious. Roentgen 
irradiation as the sole method of treatment 
has, in my experience, failed to produce 
regression; a study of the literature sup- 
ports this view. The main reason, I believe, 
is the difficulty to deliver to the tumor in 
the bladder a dose of roentgen radiation 
adequate to control the growth, although 
hemorrhage may be arrested or controlled. 
This fact is recognized and attempts have 
been made to raise the daily dose to 300 r 
or more, to use as many as six ports of 
entry, to push the treatment to the limit 
of skin tolerance, namely blistering. But 
these gallant attempts have not resulted 
in any great improvement, at least with 
the use of 200-250 kv. There are, however, 
indications that with higher voltage — 1,000 
to 2,000 kv. — and with improvements of 
both apparatus and technique, the position 
may change. 

With radium the problem of adequate 
dosage can be solved by the use of inter- 
stitial radiation. In selecting the method of 


treatment the important questions are: 
What type of lesion is suitable for radium 
therapy? What is the technique of choice? 
What is the optimum total dose and dosage 
rate ? The type suitable for radium therapy 
is a lesion of moderate size, located at the 
base or lower part of the bladder, of the 
infiltrating or ulcerative type. Small growth 
on the roof or sides, accessible growths of 
moderate extent can be dealt with by par- 
tial cystectomy; extensive lesions where 
complete regression by irradiation cannot 
be confidently anticipated should be con- 
sidered for total cystectomy if the patient 
is fit and willing to undergo this ordeal. The 
papillary growths, if obviously malignant 
and still operable, are dealt with by a com- 
bination of diathermy and radium. If these 
criteria are applied, about one-third of all 
cases of carcinoma of the bladder are found 
to be suitable for radium. 

As regards technique, the endoscopic 
method, that is, the introduction of radon 
seeds through a cystoscope, has naturally 
attracted the attention of urologists. It is 
suitable in early cases of localized growth 
in the absence of infection. Only a very few 
cases fulfill these desiderata. 

The advantages of the endoscopic meth- 
ods are outweighed by the following disad- 
vantages: (i) The wall thickness of the 
seed is limited by the bore of the instru- 
ment; this means that the screenage is 
limited to 0.3 mm. of platinum; severe re- 
actions follow and risk of infection is in- 
creased. (2) The distribution of small ra- 
dium foci in regular geometrical pattern is 
difficult, with the result that, except in 
very small lesions, some areas are over- 
irradiated, while others receive a sublethal 
dose. (3) The falling intensity of radon miti- 
gates against the delivery of the necessary 
total dose without considerable risk of 
necrosis. 

The technique of choice is accurate 
needling under direct vision through a wide 
suprapubic cystotomy. Suitable retractors, 
adequate exposure, good illumination pro- 
vide the necessary access to the growth. 
A choice of needles of various lengths, but 
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of similar linear intensity, must be avail- 
able; screenage should be preferably 0.8 
mm. of platinum. The actual distribution 
of the needles depends upon the anatomical 
configuration of the lesion; most growths 
can be adequately treated by a single 
plane implant; patterns previously pre- 
pared for different lesions are used. The 
total dose aimed at is high, namely 7,000 to 
8,000 gamma roentgens. It can be achieved 
without inflicting burns if the dosage rate 
is about 35 to 45 gamma roentgens per 
hour; with such low intensities the total 
time of irradiation is about nine to ten 
days. The amount of radium required is 
small and varies according to the volume 
of tissue to be treated and its surface ex- 
tent. The needles must be placed accurately 
in position and steps taken to ensure that 
they stay in position. An area of at least 1.5 
cm. of apparently normal bladder should be 
irradiated beyond the periphery of the le- 
sion. Like all surgical procedures, the nee- 
dling of the bladder requires care, skill and 
patience; it also requires training and 
practice. But, above all, it is not a treat- 
ment which can be carried out unless special 
facilities are available in specially equipped 
institutions. The closest cooperation be- 
tween urologist, radiotherapist and physi- 
cist is a sine qua non. It is this absence of 
cooperation which has given needling of 
the urinary bladder rather a sinister repu- 
tation associated in the minds of many 
with burns, cystitis, urgency, frequency, 
uncontrollable pain resulting is miseries 
compared with which the natural distress 
of cancer of the bladder pales into insig- 
nificance. I emphasize this point, as it is 
essential not to gloss over the difficulties or 
the dangers of the method. Results, how- 
ever, have justified, this treatment and 
apparently total regressions up to a period 
of ten years have been achieved. The treat- 
ment of cancer of the bladder by radium is 
as much a surgical procedure as diathermy 
or excision — it should enlarge and not 
diminish the urologist’s field of usefullness. 


CANCER OF THE SKIN 

I will say little of the benefits of radium 
in the treatment of cancer of the skin, as 
this is well known and still holds its place 
equally with roentgen rays. I will con- 
tent myself with the mention of one skin 
lesion, epithelioma of the penis. In this site, 
early cases treated by needling regress with 
little mutilation and no undesirable side 
effects. Advanced and extensive lesions, 
involving the urethra, the corpora caver- 
nosa or the corpus spongiosum are not suit- 
able for radium; in such cases surgery must 
be resorted to in spite of the grave mutila- 
tion it inflicts. In early cases, needling 
with radium has achieved freedom of re- 
currence up to eighteen years. 

CANCER OF THE BREAST 

As a palliative measure for recurrences 
or in the treatment of inoperable cases, 
radium has long been in use. Geoffrey 
Keynes,^® however, was the first to treat 
operable and_ early cases by radium as an 
alternative to radical amputation. Radium 
therapy in breast cancer has been super- 
seded by roentgen therapy, but it played 
an important part in the development of 
radiation therapy in this site. Needling of 
the breast, either alone or in association 
with surface plaques, has given complete 
regression of the disease and survival rates 
very nearly equal to those of surgery in 
some cases. Radiation is of key importance 
in the treatment of advanced cases and as 
a preoperative measure. There can be no 
doubt that the prognosis in cancer of the 
breast can be materially improved by the 
judicious, careful and expert use of radia- 
tion either as the sole method of treatment 
or in combination with surgery. Early diag- 
nosis remains the greatest single factor 
influencing prognosis. Preoperative and 
postoperative irradiation, preferably with 
roentgen rays, but in selected cases with 
radium, has not only improved end results, 
but rendered a larger proportion of patients 
amenable to treatment. 
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Successful radiotherapy of cancer de- 
pends primarily on a knowledge of the dis- 
ease^ its natural history, its mode of spread, 
its response to various methods of treatment 
and to various techniques of irradiation. 
Radiation is not a panacea for all cancer 
cases and should not be used to the exclu- 
sion of surgery, unless it is better than 
surgery. Similarly, radium should not be 
used to the exclusion of roentgen rays, or 
roentgen rays to the exclusion of radium; 
both methods have their advantages in cer- 
tain sites; they are often complementary. 
If the benefits of treatment are to be ob- 
tained to the fullest measure, it is important 
to recognize the limitations of each method. 
No radiotherapy department can be ade- 
quate without facilities for both radium and 
roentgen therapy and a specialist trained 
in the use of both, and eager to use all 
methods. No cancer clinic can rely upon 
radiation alone, and surgery as well as 
chemotherapy has its very important place. 
It must unfortunately be recognized that 
quite apart from research purposes, the 
choice of the method of treatment is often 
dictated by the facilities available, by bias 
of the clinician to a certain given method 
of treatment and by prejudice against other 
methods. What is the achievement of ra- 
dium? It is the therapeutic measure of 
choice in cancer of the uterine cervix, in 
cancer of the lip, tongue and mouth, in 
cancer of the larynx and the antrum, and 
the urinary bladder — all accessible tumors 
of moderate topographical extent, and 
medium grade of radiosensitivity. Radium 
is equal in efficacy and often more certain 
than roentgen radiation in cancer of the 
skin, including the penis and the anal canal. 
In highly radiosensitive tumors, lympho- 
sarcoma, lymphadenoma, plasmocytoma, 
roentgen therapy should be preferred. In 
tumors of bone and in cancer of the breast, 
roentgen rays are preferable on the grounds 
of simplicity. In deep-seated and inaccessible 
tumors, technical difficulties preclude the 
use of radium. 


. In looking back on a quarter of a century 
of work with radium in the treatment of 
cancer, it seems clear that for its use, surgi- 
cal as well as radiological training is of 
great importance and that lack of surgical 
ability limits the use of radium to external 
methods of treatment and these are more 
easy of accomplishment by roentgen rays. 
My impression is that apart from total 
dose and dosage rate, the biological effects 
of radium and roentgen rays, although sim- 
ilar, are not identical and this profoundly 
affects the long term results of treatment in 
most sites. 

This review of the Achievement of Ra- 
dium in the Fight against Cancer is based 
on the work done in the great clinics in 
the United States and in Europe— of these, 
three institutions fill the center of the stage 
— -the Memorial Hospital, New York, the 
Radium Institute of Paris, and the Ra- 
diumhemmet in Stockholm. My own field of 
activity, the Westminster Hospital in 
London, has, in company with all other 
London teaching hospitals, passed through 
the war years with added difficulties. You 
may be interested to know that when the 
bombs were dropping fast, there was un- 
veiled in 1943, in one of the radiotherapy 
wards of the Westminster Hospital, a tablet 
commemorating the fact that American 
citizens were supporting in that ward, beds 
for patients from London air-raid shelters. 
There is this added link which humanity 
has forged between us and this is an oppor- 
tunity of bringing back our warmest 
appreciation which the passing of five 
years has mellowed, but not dimmed. 

The achievement of radium can be 
counted in the years added to the lives of 
countless numbers of patients; this could 
be assessed statistically, but it is not pos- 
sible to compute in figures, the relief of 
pain, palliation and temporary arrest of 
disease and prolongation of life which has 
been achieved in addition. The advances 
made in pure science cannot yet be fully 
understood. If my review of these achieve- 
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ments is incomplete and has many gaps, 
may I plead Hippocrates’ first aphorism 
that “Life is short and the Art long; the 
Occasion fleeting; experience fallacious and 
judgement difficult.” 

Westminster Hospital 
London, England 
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A CONCEPT OF THE CLINICAL USE OF RADIUM *t 

By A. N. ARNESON, M.D. 

ST. LOUIS, MISSOURI 


T he Thirtieth Annual Meeting of the 
American Radium Society occurs in a 
year of considerable historical significance. 
Nineteen hundred and forty-eight marks the 
Fiftieth Anniversary of the discovery of 
radium. It is appropriate that we take cog- 
nizance of that event. In planning a cele- 
bration commensurate with the occasion, a 
number of modifications have been made 
in the usual order of scientific and social 
affairs of the Society. 

It is our good fortune to have several 
distinguished guests from overseas. Par- 
ticipation of those visitors in the scientific 
sessions elevates the program to an inter- 
national level not attained before. Such an 
exchange of knowledge and experience is 
well timed after the lack of assembly 
incurred during the War years. The discus- 
sions to be undertaken will include prob- 
lems to be met in further advance in radi- 
ation treatment. At one point on the pro- 
gram one of our members well suited to 
the task will pay tribute to the discoverers 
of radium, and elaborate upon the fasci- 
nating history of the development of radio- 
activity. We are apt to forget the profound 
impressions that fell upon early pioneers in 
the clinical use of radium. The degree of 
palliation obtained in patients with hope- 
less prognoses must have been in sharp 
contrast to that which was to be expected 
for any other method then in use. The rela- 
tive simplicity of treatment in more favor- 
able cases must have been in sharp contrast 
to the hazards of radical surgery. It is not 
surprising that tremendous enthusiasm 
was developed. 

In this day and time we find radium oc- 
cupying a somewhat different position in 
clinical practice. Methodsof treatment have 
advanced beyond the stage of empiricism 


gained from experience by trial and error. 
Technical advances have resulted in the 
development of a number of different meth- 
ods for administering electromagnetic or 
particulate radiations. The multiplicity of 
methods that can be used for irradiating 
tissue has lessened the preeminence of 
radium in clinical practice. Other factors 
have mitigated against interest in radium as 
a method of treatment. Advance in knowl- 
edge of medicine has extended the applica- 
bility of surgery. Some clinical departments 
have set out to explore again the use of 
certain operative procedures that had been 
more or less discarded. Any challenge that 
one method of treatment presents another 
is wholesome criticism that should result 
in improvement in clinical care. The re- 
searches in surgery have sometimes been 
interpreted, however, as trends in treat- 
ment. The impression is gained that the 
use of radium is decreasing. As a result, 
many inadequate operations are performed 
in pursuit of what is believed to be an es- 
tablished modification in clinical practice. 
Extension of that attitude will result in 
neglect of clinical study and clinical teach- 
ing, with recession in knowledge of the clini- 
cal use of radium in conditions for which it is 
indispensable. Radium may be replaceable 
by certain of the newer isotopes, but there 
is no foreseeable time at which gamma-ray 
emitters will not be essential for the focal 
intensities of irradiation required in the 
treatment of certain types of lesions. 

Of the several technical developments 
that may have acted to replace radium as 
a method for irradiating patients, the most 
important has been the use of roentgen 
rays. Whatever that effect may have been, 
it would be expected to have occurred 
during the past twenty-five years. Begin- 


* President’s Address delivered at the Thirtieth Annual Meeting of the .American Radium Society, Chicano, 111 ., June 10-22, 1948. 
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ning with 1922, spot surveys were made 
from the operating room record of the 
Barnes Hospital for every fifth year to 
1947. For each of those years the number of 
radium treatments was determined as well 
as the number of patients treated. The 
number of radium treatments has increased 
at a somewhat greater rate than the num- 
ber of patients. Those data were then corre- 
lated with statistics available upon total 
hospital admissions, excluding obstetric and 
pediatric patients. The increase in patients 


radium treatment is gained by access of 
radiological residents and fellows to other 
affiliated clinical services or institutions. 
Hospitals approved for training in roent 
genology or diagnostic roentgenology alone 
would not be expected to show a sizable 
number of radium treatments, but of the 
235 designated for training in radiology or 
therapeutic radiology, 122 report fewer 
than 100 treatments per year. That indi- 
cates that radium is used more than twice 
a week in only 113 American hospitals. 


Table I 


STATISTICAL DATA FROM THE OPERATING ROOM RECORD OF THE BARNES HOSPITAL GIVING THE NUMBER OF 
RADIUM TREATMENTS FOR SPECIFIED YEARS. THE RATIO OF PATIENTS TREATED WITH RADIUM TO TOTAL HOSPITAL 
ADMISSIONS (excluding OBSTETRIC AND PEDIATRIC PATIENTS) IS SHOWN FOR CERTAIN YEARS 


Year 


192a 

1927 

1932 

1937 

1942 

1947 

Radium patients 

55 

65 

105 

155 

193 

315 

Radium treatments 

57 

66 

no 

170 

208 

361 

Total hospital admissions 



5,923 


10,882 

17,256 

Ratio radium patients to total ad- 







missions 



1:56 


1:56 

1:55 


treated with radium has followed closely 
the increase in total hospital admissions. 
The ratio of radium patients to total ad- 
missions for 1932 is 1:56. For 1942, the 
value is i : 56, and in 1947, it is i : 55. There 
has, therefore, been no decrease in the use 
of radium at the hospital in question. Of 
the total number of radium treatments for 
the specified years, 57 per cent were applied 
for gynecological lesions. 

It is difficult to arrive at an accurate esti- 
mate of volume of radium work done each 
year in the United States. The May i, 1948, 
issue of the 'Journal of the American Medi- 
cal Associatio?! presents a list of 336 hospi- 
tals approved for training in radiology. The 
number of radium treatments performed 
annually is given for all but 81 of the 
named institutions. It can be assumed that 
data are incomplete for some hospitals not 
reporting radium treatments, and in others 
approval for training may have been 
granted on the basis that experience in 


The number of treatments exceeds 300, 
about one per working day, in only 21 of 
those institutions. Four hospitals report 
more than 1,000 treatments, and the great- 
est single number is 4,227. The majority of 
radium work appears to be concentrated in 
about 6 per cent of the approved institu- 
tions. If the statistics here given are reason- 
ably correct, then the number of institu- 
tions with a flow of clinical material ade- 
quate for sound teaching are limited in 
number. That is not intended to imply 
that quantity is an index of quality, but it 
is obvious that effective training depends 
in part upon experience gained by repe- 
tition. 

Data given in a list of hospitals approved 
for radiological training are not intended to 
present a complete summary of radium 
work in the United States. There are sev- 
eral prominent members of this Society, 
for example, who perform radium treat- 
ments at institutions not set up for resident 
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and fellowship training. Furthermore, 
many patients are treated on an ambula- 
tory status. It is unfortunate that prob- 
ably most of that valuable material is lost 
for teaching purposes. 

The clinical use of radium is distributed 
among dermatologists, gynecologists, radi- 
ologists, surgeons, and many others. There 
is in this country no standard qualification 
required of an individual employing radium 
in clinical practice. The absence of restric- 
tion upon ownership, rental, and sub-rental 
of radium makes the material available to 
all who find indication for its use. Lack of 
organization for administering the clinical 
use of radium is to a large extent responsible 
for the empirical procedures followed so 
frequently. It is probable that quality of 
radiation treatment varies more widely 
than does perfection of surgical technique 
and judgment. In the attempt to im- 
prove quality of work, it is not an uncom- 
mon practice for surgical divisions to re- 
quire consultation, in specified circum- 
stances, before performance of certain oper- 
ations. Consultation upon use of radium is 
usually made only upon a voluntary basis, 
and in many instances in which advice is 
sought, the consultant gives an opinion 
expressed in terms of milligram-hours, 
without examination of the patient. Speci- 
fication of a required treatment in total 
milligram-hours is no more precise than to 
state that a patient with a tumor mass re- 
quires a certain number of minutes of sur- 
ger)^_ 

It is obvious that one of the weak points 
in the system is the method of teaching. The 
time and effort required for adequate train- 
ing in radiation therapy is as formidable as 
tha.t needed for perfection in any of the sur- 
gical specialties. Basic knowledge must not 
only include anatomy, patholog}’", and 
physics of radiation, but also clinical diag- 
nosis, biologic effects of radiation, and the 
natural history of tumors. Broad training 
of that scope is rarely provided in a single 
institution. It can scarcely be presented in a 
general radiological department in which 
the resident or fellow divides his time be- 


tween roentgen diagnosis and radiation 
treatment. Neither is it likely to be supplied 
in any of the affiliated clinical departments 
employing radium. Adequate teaching ma- 
terial is to be found only in the larger cen- 
ters. Adequate facilities for teaching might 
be attained in an autonomous department 
for radiation treatment. Graduates from 
such departments would elevate the stand- 
ard of treatment procedures. The disap- 
pointing effects of too much or too little 
irradiation would be lessened. Exposure to 
disputes or changing trends in methods of 
treatment would be reduced. A more 
orderly advance in treatment of cancer 
would be attained. 

Improvement in the use of radium can- 
not be separated from the general problems 
in radiation treatment. Attainment of a 
standard of teaching at the level in ques- 
tion necessitates centralization of clinical 
material and facilities as well as personnel 
in clinical medicine and the related sciences. 
Evidence that centralization of that order 
is going forward is indicated by the fact 
that large radium services are found in 
fewer than lo per cent of American hospi- 
tals approved for radiological training. The 
point might well be made that the scope of 
radiation treatment is too broad for one 
individual. The same problem has been re- 
sponsible for segregation of surgical special- 
ties into limited anatomical fields. In the 
larger centers the processes of evolution 
might very well result in specialization 
into different anatomical divisions within 
the department of radiation treatment. 
In such departments it is not unreasonable 
to expect in some of the now recognized 
specialties the development of individuals 
engaged in the treatment of cancer by radi- 
ation or by surgery. The point of emphasis 
should be placed upon the importance of 
elevating the radiation therapist to the 
recognition that his specialty deserves. Ac- 
tive demonstration of the complexities of 
radiation treatment by performance of a 
high standard of precision instead of pres- 
ent empirical methods would bring realiza- 
tion of the hazards involved to other 
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members of the medical profession. That 
can best be done by elevating the standard 
of teaching. Mechanisms for controlling the 
administration of radium would then be 
less important. Fulfillment of those aims 
will advance and preserve our system of 
medicine. It is not to be implied that the 
centralization necessary for teaching is 
equally essential for patient care. With 
reasonable saturation of the need for highly 
qualified radiation therapists, clinical prac- 
tice could be decentralized to a degree simi- 
lar to that which is attained in the major 
surgical specialties. 

Prerogative for expressing the aims here 
given is taken in the presentation of a presi- 


dential address. Certification of qualifica- 
tions falls within the sphere of the various 
Specialty Boards. Standardization of mini- 
mal requirements for teaching the clinical 
use of radium will provide Specialty Boards 
with a uniform basis for establishing a suit- 
able scheme of certification. Within the 
Society are the individuals most capable of 
providing the teaching and training re- 
quired for modification of our present sys- 
tem. A study of the problems at hand 
should be one of the projects of the Ameri- 
can Radium Society. 

4952 Maryland Ave. 

St. Louis 8, Mo. 
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EFFECTIVE DOSAGE LEVELS IN INTERSTITIAL 

RADIUM THERAPY 

By BENJAMIN JOLLES, M.D., D.M.R. 

Radiotherapy Department, General Hospital 

NORTHAMPTON, ENGLAND 


T he early empirical techniques in 
radium therapy of malignant con- 
ditions were found to give good results in a 
number of cases. Quite often, however, the 
persistence or recurrence of growth and the 
appearance of necrosis showed only too well 
that faults of technique existed. Even in the 
best hands mishaps occurred which were 
not entirely due to the nature of the lesions 
dealt with. 

In the past decade the empirical methods 
have been superseded. Dosage systems were 
devised whereby specific arrangements of 
radioactive foci are used in such a way 
that the dosage is known and controlled 
from beginning of treatment. The dosage 
system of Paterson and Parker (Paterson 
and ParkeP 1934, Paterson, Parker and 
Spiers® 19365 Paterson and Parker^ 1938) 
has proved to be sound, from both clinical 
and physical points of view, and is now 
adopted in most radiotherapy institutions. 

By obeying the rules of their dosage 
system, irradiation at a uniform average 
level throughout the treated volume of 
tissues is achieved. It might be stressed, 
however, that there are finer details of 
implantation which obviously cannot be 
put in the form of rules as they apply to in- 
dividual cases, in which experience teaches 
one how and where an “empirically” 
placed needle can make all the difference in 
obtaining the best result, and where the 
strict application of the rules is not feasible 
on anatomical or clinical grounds. 

The distribution rules and charts in 
Paterson and Parker’s dosage system ans- 
wer two cardinal points which interest the 
practical radium therapist, i.e., how much 
radium is required and how it should be 
arranged in any particular case. 

One of the outstanding problems facing 
the radiotherapist is that of the dosage 


levels, and the tumor “lethal” dose in the 
region of 6,000 r over a period of seven days, 
as suggested by Paterson, is a guide which 
has to be supplemented by experience and 
often by flair. 

In this paper the problem of the amount 
of radiation to be delivered is discussed and 
an approach on novel lines postulated, and 
suggestions made which might be found 
helpful as a supplement to the Paterson 
and Parker dosage system. 

According to the size of the implant the 
dose required for a given biological result 
varies and as suggested by Paterson in the 
biological section of his paper, 5,500 r to 
7,000 r have to be given. In the assessment 
of the dose required only the volume of 
tissues to be treated is taken into account in 
the dosage system. 

It is undeniable that the destruction of 
cells in the tumor area by ionizing radi- 
ations is not the whole story of the chain of 
events leading to the resolution and dis- 
appearance of the growth, and that many 
other concomitant factors come into play. 
Of these, the intrinsic resistance of normal 
tissues to malignant growth is worth 
remembering, and, although it is fair to 
assume that the organic barriers of resist- 
ance have been overcome at the time and 
site of appearance of the growth, a residual 
force undoubtedly remains and plays an 
important role in checking the growth. 
This local resistance comes more to the 
forefront when the balance of forces is 
upset by the effect of radiations. 

It seems therefore necessary to take into 
consideration the area and volume of 
surrounding normal neighboring tissues 
which exert an influence on the behavior of 
the tumor. This amount of normal tissues 
through which nutritional fluids pass into 
the tumor territory and through which 
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toxic demolition products flow from the 
irradiated volume of tissues is of great 
importance. These tissues bear the brunt of 
radiation injury and contribute to repair. 
Taking into account not only the volume of 
tissues irradiated, that is, its size, but also 
its shape and the volume of the neighboring 
tissues, a rather more complete set of data 
is available for the assessment of dosage 
levels to be delivered. 

In previous work^ (Jolles, 1941) it was 
found that in animal experiments, the 



severity of skin reaction due to roentgen 
rays depends upon the size of the area 
irradiated, and by means of various devices 
(grid, sieve, anulus, etc.), it was shown 
that, the dose per unit area remaining 
unchanged, the reaction becomes a mini- 
mum when the adjacent normal tissues can 
exert their maximum protective role. 

I have shown that: 

(a) When small areas of skin (up to 3 
cm. in diameter) are irradiated, the dose 
required to produce a given degree of skin 
reaction increases as the size of the field 
diminishes. Thus the degree of effect 
depends on the product dose-in-roentgens 
times area rather than on dose alone. 

(b) If an area is irradiated through a 
sieve, the reaction produced is approxi- 
mately the same as would be produced if 
the whole area were given a much smaller 
dose. Thus when a sieve was used, having 
II per cent of its area transparent, and 89 
per cent opaque, the skin reaction produced 


was about what would be expected with a 
ten times smaller dose spread over the 
whole area. 

Subsequently an attempt has been made 
to co-ordinate data obtained from clinical 
observations for the tolerance dose levels in 
deep roentgen therapy. 

Working on the theory, based also on 
clinical experience, that the skin tolerance 
dose in deep roentgen treatment depends 
not only on the size, but also on the shape 
of the field, an empirical formula has been 
evolved enabling the optimal tolerance 
doses to be assessed under any condition of 
treatment. This has been arrived at by trial 
and error, the formula being amended from 
time to time according to clinical obser- 
vations. The factor controlling the effect of 
the field was -^pja where p is the perim- 
eter of the field and a the area (Jolles® 
1946, Jolles and Mitchell' 1947). 

Now considering a cross section of tissue 
of finite thickness in the path of a roentgen- 
ray beam, it is seen that the ratio pja is 
also the ratio between the surface of the 
surrounding untreated tissue and the 
volume of the section. This suggested that 
the theory might be adapted to irradiation 
of blocks of tissue by radium (Jolles® 1946). 
In such cases the whole perimeter or shell 
surrounding the treated volume must be 
taken into account, so that the ratio 
■^Shell/Vol. would be analogous to the 
ratio -^p/a in the deep roentgen therapy 
case. 

Knowing from clinical experience that a 
dose of 6,000 r delivered over a period of 
one week providing that the rules of 
distribution of the Paterson and Parker 
system are strictly obeyed, is adequate for 
a volume of about 75 cc., the relative 
effective dose levels for volumes of different 
sizes can be calculated. In Table i dose 
levels for cylinders of different sizes are 
presented, and although several of these 
are tentative ones, it appears within 
reasonable certainty that the doses sug- 
gested are the correct ones. 

It is difficult to decide about the thick- 
ness of the shell of neighboring tissues 
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around the irradiated block that has to be 
computed, and therefore the area of the 
shell has been taken into consideration. 
This appears sufficiently accurate in cylin- 
drical implant calculations with the follow- 
ing provisions: 

(i) When one end of the implanted 
volume of tissues is on the surface of body 
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planes should be included in the assessed 
volume. 

-Figures iA and B are anteroposterior 
and lateral roentgenograms showing posi- 
tion of needles, with ring over lips, used for 
calculation of magnification factor. “George 
R.” Ulcerated infiltrating squamous car- 
cinoma of inferior aspect of tongue, with 
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RELATIVE EFFECTIVE DOSAGE LEVELS FOR CYLINDRICAL IMPLANTS 


Diam- 

eter 

cm. 


Vol. 

cc. 

Shell Area j 





Rela- 

tive 

Doses 

Rela- 

tive 

Doses 

Height 

cm. 

Total 

One 

End Neg- 
lected 

Shell/Volume 

^S/V 

2 

1 

6.28 

(a) 

18.84 

(b) ; 

U -7 

(a) , 

3-0 

(b) 

2.5 

(a) 

1 .44 

(b) 

1-35 

(a) 

8000 r 

(b) 

7700 r 


4 

12.56 

31-4 

28.26 

2-5 

2.25 

1-35 

1-305 

7400 

7450 


6 1 

18.84 

43-96 

40.82 

2.34 

2.17 

1-325 

i .29 

7200 

7400 


10 

31-4 

69.08 

65.94 

2.2 

2.1 

1-3 

1.273 

7100 

7270 

3 

2 1 

14.2 

33-0 

25.94 

2.33 

1.83 

1 .32 

^ 1 .22 

[ 7200 r 

6950 r 


4 

28 .4 

SI -9 

44-8 

1.83 

1.58 

1 .22 

1 .16 

6650 

6625 


6 

42.6 

70.7 

63.6 

1 .66 

1 .49 

1. 18 

1.138 

6450 

6500 


10 

71 .0 

108.4 

loi .3 

1-53 

1-43 

1.15 

1 .12 

6300 

6400 

4 

2 

25.1 

50.2 

37.66 

2.0 

I -5 

i 

, I .26 

1 

1. 14 

6900 r 

6500 r 


4 

50.2 

75-3 

62.76 

1-5 

1 .25 

1.14 

1.07 

6250 

6100 


6 

75-3 

100.4 

87.86 

1-33 

1 .17 

1 .1 

1 .05 

6000 

6000 


10 

125.6 

150.8 

138.2 

1 .2 

’ 1. 1 

1 

1 .06 

1.03 

5800 

5900 

5 

2 

39-2 

70.6 

51.0 

1.8 

1 

1 .3 

1 .21 

I .09 

6600 r 

62501 


4 

78.4 

102 .0 

82.4 

1 .30 

1 1-05 

I .09 

1 .013 

5950 

5800 


6 

117.6 

133-4 

113-8 

I-I 3 

0-97 

1.04 

0.985 

5650 

5620 


10 

196.0 

196.2 

176.6 

I .0 

[ 0-90 

i.o 1 

1 

0.965 

5500 

5500 


or organ (skin, dorsum of tongue, etc.) or 
adjacent to a region from which no contri- 
bution to repair can be expected (mandible, 
terminal implants or moulds, i.e., in penis 
or fingers) the shell area to be computed is 
smaller and therefore the tolerance dose is 
correspondingly smaller. 

(2) When one end of the implanted 
volume or plane is uncrossed by needles the 
values of the relative tolerance doses re- 
main unaltered. 

(3) Two plane implants witli a separa- 
tion greater than 1.5 cm. are treated as 
cubic volumes. A slab of tissue 0.5 cm. 
thick outside the radium needles in the 


infiltration of floor of mouth. In this case an 
attempt was made to cross also the bottom 
end of the volume. However, only the 
anterior part of the tumor received an 
appreciable contribution from these “cross” 
needles. 

“Volume” implant. Irradiated volume 
55.5 cc. Shell area 62.8 sq. cm., S/V=i.i3. 
'v/S/V=i.04. Effective tolerance dose = 
6,240 r. 

Figures 3^7 and B are anteroposterior 
and lateral roentgenograms showing posi- 
tion of needles. One end uncrossed. “Henry 
D.” Ulcerated growth on inferior aspect of 
tongue and floor of mouth, which is infil- 
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Fig. 2. A, shows correct position of needles. The two needles crossing the lower end of the cylinder do not 
reach the posterior parts of the treated volume but their contribution to the tumor area is not negligible 
in this case. 5, the ring (i?) on the lips of the patient is used for calculation of the magnification of the 
needles for irradiated volume assessment. 



Fig. 3, A and B, 
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trated almost to the alveolus, but without 
bone involvement. 

“Volume” implant. Irradiated volume 
50.0 cc. Shell area 62.5 sq. cm. S/V = i.25. 
''yS/V = i.o7. Effective tolerance dose = 
6,400 r. 

The aim of destroying malignant growth 
by means of high doses of roentgen or 
gamma rays has led in recent years to an 
increase of dosages, and the time has now 
been reached when a reconsideration of 
tolerance dose levels is overdue. Both 
experiment (genetics) and clinical findings 
show that there are many concomitant 
physiological factors which come into play 
in the treatment of tumors besides the 
direct effect of roentgen or gamma rays on 
malignant cells. It is therefore reasonable 
to assume that the maximum permissible 
dosages are not necessarily the best ones, 
even if these fall short of early or late 
necrosis (Ellis* 1942, Windeyer* 1942, 
Roller and Smithers 1946). 

In the described method of dose assess- 
ment an attempt is made to conciliate two 
seemingly opposing views: 

(a) The delivery of an effective and 
adequately high dose of radiation. 

(b) The preservation of the connective 
tissue structures which contribute to repair 
and recovery. 

Although in interstitial therapy one can 
hardly be up to the accuracy implied in 
this article and tables, yet the attempt to 
account for the area surrounding the im- 
planted volume seems worth while, as these 
represent the unknown factors exercising 
an influence on the treated volume of tis- 


SUMMARY 

A quantitative method of assessing 
effective tolerance dose levels in interstitial 
radiotherapy of malignant growths is 
described. 

The importance of the perimeter/area 
ratio in deep roentgen treatments and of the 
shell/volume ratio in radium therapy is 
stressed. 

General Hospital 
Northampton, England 
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TREATMENT OF ADVANCED CANCER 
INVOLVING THE EAR* 

By CHARLES L. MARTIN, M.T>.,.and JAMES A. MARTIN, M.D. 

DALLAS, TEXAS 


A lthough much has been written 
about the treatment of cancer of the 
skin it is our impression that malignant 
lesions involving the ear receive relatively 
poor care in general practice and we are in 
complete agreement with Pfahler and 
Vastine^® who state that “a greater per- 
centage of failures occur in the treatment 
of cancer in the region of the ear than in any 
other relatively superficial portion of the 
body.” For this reason many such patients 
are applying to tumor clinics for treatment 
of recurrences following surgical procedures, 
the application of caustics, drugs or roent- 
gen and radium therapy. Carcinoma of the 
ear may be said to be advanced when the 
lesion involves the entire ear, when invasion 
is observed in the auditory canal or the sur- 
rounding structures, or when metastatic 
lymph nodes can be felt in the cervical 
region. It is worthy of note that 7a per cent 
of 57 patients with these findings entering 
our clinic from 1939 to 1947 had been 
treated unsuccessfully elsewhere. 

TREATMENT 

No single therapeutic measure has been 
universally successful in our hands and 
various combinations of electrosurgery, 
roentgen therapy and radium therapy have ' 
been used. Some authors believe that ir- 
radiation necrosis in cartilage can be pre- 
vented by the utilization of proper tech- 
niques but this painful complication was 
observed in many of our cases following 
treatment received elsewhere, and it seems 
evident that many of those who use irradi- 
ation are not successful in preventing car- 
tilage damage. Although heavy filtration re- 
duces this damage to a minimum and we 
have used it on occasion with good results 
it is now our custom to remove all cartilage 


showing malignant invasion with electro- 
surgery before starting irradiation. This 
procedure produces immediate relief of dis- 
comfort, tends to shorten the healing period 
and seems to improve the chance of cure. 
Certainly it should be carried out immedi- 
ately in those cases showing malignant tis- 
sue growing about an area of irradiation 
necrosis. 

After local anesthesia has been induced 
with butyn (0.75 per cent) the diseased 
portion of the ear is clamped in a hemostat 
and removed rapidly with the cutting cur- 
rent. The electrode consists of a large 
darning needle held in a long insulated 
handle. The incision is made through nor- 
mal tissue well outside. the malign ant, area. 
If a bleeding vessel is observed a coagu- 
lating current is applied for a few seconds 
through a hemostat which is immediately 
removed. The wound is never sutured and 
rapid healing is the rule if the cartilage does 
not protrude above the skin edges. For this 
reason the cartilage is always trimmed 
down well below these edges with a pair of 
sharp curved scissors. When the skin is al- 
lowed to heal over protruding cartilage the 
resulting stump is very tender and the 
patient cannot tolerate even slight pressure 
over it. Very large lesions often necessitate 
the removal of the entire auricle and the 
deeper portions must be extirpated by 
blunt dissection. When possible a portion of 
the upper auricle is left in place so the 
glasses may be worn with ease. In certain 
instances active carcinoma is observed 
growing about the edges of a slough pro- 
duced by over-irradiation of an area situ- 
ated near the ear. An attempt is made to 
cut away all of the devitalized tissue with 
sharp curved scissors at the same time that 
the diseased cartilage is removed. 


* Presented at the Thirtieth Annual Meeting, American Radium Society, Chicago, III., June 2o-2i, 1948. 
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Fig. I. Large squamous cell carcinoma, Grade i, involving the ear, adjoining structures and auditory canal, 
treated by electrosurgery and radium needle implantation. The lower photographs were made six weeks 
and nine months following treatment. The implantation required eight 2.4 mg. and three 1.33 mg. radium 
needles. 
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Poor results following surgery alone are 
due to the extension of the malignant proc- 
ess into the tissues adjacent to the ear and 
the procedures described above are looked 
upon merely as proper preliminary meas- 
ures which prepare the patient for radia- 
tion therapy. Radical operations designed 
to remove all of the deep-seated cancer not 
only fail to bring about this result in many 
instances but frequently damage the parot- 
id gland and produce a facial paralysis. 

Immediately after the completion of the 
operation a plan of irradiation should be in- 
stituted designed to completely eradicate 
all of the residual cancer. Although we 
favor the use of radium, good results have 
been obtained in skin cancer with a divided 
dose roentgen technique® described in 1935. 
A daily dose of 315 roentgens, measured in 
air, is given to a 10 by 10 cm. field until 
twelve doses are given using 200 kv., a 
target-skin distance of 50 cm. and a filter 
of 0.5 tnm. of copper and i.o mm. of alumi- 
num. The total irradiation given amounts 
to 3,780 r but calculations published in a 
recent article^ indicate that the effective 
dosage in the depths of a tumor measuring 
2.0 cm. in thickness becomes 2,176 r with 
backscatter or 3.2 threshold erythema doses 
when due allowance is made for the time 
factor. In 1935 Merritt and Rathbone^ pub- 
lished data showing that the incidence of 
cartilage necrosis was markedly reduced 
when a minimum filtration of 2.0 mm. of 
copper or its equivalent was substituted. 
This valuable change in technique was soon 
adopted in our clinic. These authors used 
220 kv. with a target-skin distance of 25 
cm. and for an area measuring i by i to 3 
by 3 cm. administered 6,000 r in nineteen 
days using a daily dose of 350 rj measured 
in air. By applying the methods advocated 
by Quimby and MacComb“ and allowing 
for the effect of the time factor, the dose 
delivered to the surface amounts to ap- 
proximately 3.8 T.E.D. With the same fac- 
tors they administered a total of 4,500 r to 
areas measuring 10 by 10 to 15 by 15 cm. 
in twenty-two days at the rate of 200 r per 
day. This technique delivers approximately 


3.7 T.E.D. to the depth of a tumor measur- 
ing: 2.0 cm. in thickness. Although we have 
adopted the. increase in filtration we have 
continued the use of a dose of 3.2 t.e.d. 
given in two weeks which we believe to be 
as effective as 3.7 t.e.d. given in approxi- 
mately three weeks. 

Heavy filtered radium therapy given en- 
tirely with surface applicators is advocated 
by Pfahler and Vastine^® while Driver and 
Cole^ favor the use of implanted low inten- 
sity radium needles. The latter method is 
our choice because dosage calculations are 
easier, the approximation of the radioactive 
sources to the diseased tissue is more ac- 
curate and the time of treatment is shorter. 
The needles used in our clinic have been 
fully described in previous articles.^-^’® They 
are made of platinum, have a wall thick- 
ness varying from 0.5 to 0.6 mm. and con- 
tain 0.6 to 0.8 mg. of radium per centimeter 
of active length. The needles found most 
useful have active lengths of 0.5, 1.5 and 
4.0 cm. and contain 0.66, 1.33 and 2.4- mg. 
of radium, respectively. They are inserted 
into the malignant areas in patterns which 
deliver doses varying from 6,000 to 12,000 
gamma roentgens to all of the cancer cells 
in a period of seven days. In most cases 
electrosurgery leaves a layer of tissue for 
implantation and the method used in dos- 
' age calculation is described in a recent ar- 
ticle.^ When the malignant tissue extends 
into the outer portion of the auditory 
canal, 0.66 mg. needles are inserted verti- 
cally into the walls of this passage. 

Metastatic lymph nodes in the neck are 
treated with a combination of implanted 
low intensity radium needles and roentgen 
therapy using a technique described in pre- 
vious articles.®-® A layer of low intensity 
needles is placed in the lymphatic bed con- 
taining the palpable nodes so that they de- 
liver the same dose as that used for the pri- 
mary lesion and 350 roentgens are then ad- 
ministered daily to the same area with 220 
kv. roentgen-ray equipment until a total 
dose of 2,100 roentgens has been given 
while the needles are in place. A primary 
filter of 2.0 mm. of copper or its equivalent 
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Fig. 2. Large squamous cell carcinoma. Grade 2, of the face which extended beneath the entire ear, treated 
by electrosurgery and radium needle implantation. The lower photographs were made six weeks and three 
years after treatment. The implantation required twelve 2.4 mg. and six 1.33 mg. radium needles. 

is used with a target skin distance of 50 seven days and boric acid ointment dress- 
cm. Each needle is sutured in place and the ings are continued until healing has taken 
wound is dressed daily with boric acid oint- place. When good results are obtained the 
men t. All needles are removed at the end of wound is usually healed in six weeks to 
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Fig. 3. Mixed squamous cell and basal cell carcinoma of the face involving the lower half of the ear treated 
by electrosurgery and radium needle implantation. The lower photographs were made six months and 
three and a half years after treatment. The recurrence in front of the ear was successfully treated with 
divided dose roentgen therapy given six months after the radium implantation. 


three months^ but occasionally a longer 
period is required. 

Extension of the malignant process into 
the underlying bone makes the prognosis 
very poor and no cases of this type have 
been completely cured in our clinic. How- 
ever, definite improvement has been pro- 


duced with the heavily filtered, divided 
dose roentgen-ray technique described 
above. No radium needles are used in such 
cases. 

COMPLICATIONS 

The intensive irradiation advocated by 
us depresses the function of the parotid 
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Fig. 4. Large deeply ulcerated squamous cell carcinoma, Grade 4, of the face involving the lower half of the 
ear treated with electrosurgery and radium needle implantation. Twelve 2.4 radium needles were im- 
planted as shown in the photograph on the left. The photograph on the right was made five years later. 



Fig. 5. Squamous cel! carcinoma, Grade 2, involving the entire ear with a palpable node in the neck, treated 
by electrosurgery and radium needle implantation. The node was treated by a combination ot radium 
needles and roentgen therapy. When the photograph on the right was made five months after treatment the 
gland was not palpable. 
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gland on the treated side for long periods 
of time and the patients complain of some 
dryness of the mouth, but the seventh 
nerve is never damaged and in no instance 
has a facial paralysis been observed after 
treatment. The first course of radiation 
therapy should always be designed to pro- 
duce a cure and, as a rule, such treatment 
is not used a second time. If, as sometimes 


low voltage roentgen rays sometimes brings 
a patient into the clinic because of the 
severe pain produced by partial necrosis of 
the underlying cartilage. This complica- 
tion can be quickly relieved by the careful 
removal of a button of cartilage from the 
treated area. If the skin on the posterior 
surface is left intact healing occurs rapidly 
and the cosmetic result is good. 



Fig. 6. Deep-seated basal cell carcinoma extending into the auditory canal and beneath the ear treated with 
electrosurgery and radium needle implantation. The middle photograph and the one on the right were 
made six weeks and one year after treatment. 


happens, large lesions are not completely 
eradicated and small recurrences are ob- 
served in the wound after healing they are 
destroyed with electrocoagulation. The 
skin behind the ear lies in close contact 
with the underlying bone and a slight over- 
dosage in this region may produce a slough. 
Alvagel has proved useful in the treatment 
of this complication but in some instances 
a partial denudation of the outer surface of 
the mastoid has persisted. Although this 
end result is unsightly it seems to produce 
no real harm. When the surface of the bone 
is severely damaged it will eventually sep- 
arate after which complete healing may 
occur. 

As already stated any damaged cartilage 
in the treated area must be removed. The 
over-irradiation of a relatively small lesion 
on the anterior surface of the auricle with 


RESULTS 

During the years 1939 through 1947 a 
series of 57 patients with advanced cancer 
of the ear has been admitted to our clinic. 
For the purpose of statistical investigation 
35 of these cases treated three to seven 
years ago were studied. In 2, biopsy re- 
vealed mixed squamous cell and basal 
cell carcinoma but in the others these 
two types of cancer were about equally 
divided. The carcinoma involved the entire 
ear in 12 cases and extension well beyond 
the auricle was observed in 24 cases. The 
auditory canal was invaded in 7 patients 
and cervical nodes were palpable in two. 

Only 9 of these patients are known to 
have died of cancer and 2 are still alive 
with some evidence of the disease present. 
Complete primar}’- healing was obtained in 
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22 (63 per cent) and 18 (51.4 per cent) have 
remained well and free of disease for three 
to seven years of observation. 

SUMMARY 

Cancer involving the ear receives very 
poor care in general practice. Techniques 
are described which salvaged half of a 
series of 35 advanced cases most of which 
had been treated unsuccessfully elsewhere. 

3501 Gaston Ave. 

Dallas, Texas 
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MALIGNANT TUMORS OF THE 
CHEEK IN CHILDREN* 

REPORT OF TWO CASES 

By GRANT E. WARD, M.D., and E. RODERICK SHIPLEY, M.D. 

BALTIMORE, MARYLAND 


M alignant tumors of the cheek in 
children are relatively uncommon. 
Helmholz’’ of the Mayo Clinic has reported 
750 cases of malignant neoplasms in chil- 
dren under fifteen years of age. Of these, 
7.47 per cent, or 56 cases, occurred in the 
“intra-oral and neighboring regions.” Of 
218 cases of childhood cancer observed at 
Memorial Hospital in New York, Dargeon^ 
reported 37 tumors of the head and neck, 
an incidence of 16.9 per cent. Malignancies 
of the face in children are about 100 times 
less frequent than in adults.'^ 

The 2 cases summarized below are of 
interest since both were children under six 
years of age, both occurred in the same 
position and both presented a similar thera- 
peutic problem. One of these children (Case 
i) is living and well five years after irradia- 
tion and excision; the other infant (Case ii) 
died of the neoplasm less than a year after 
its appearance. 

CASE REPORTS 

Case i. V. M. (Univ. Hosp. No. 8453). This 
four year old colored female first presented her- 
self to the Surgical Clinic of the University 
Hospital on November 10, 1943. In September, 
1943, the child fell while at play and struck the 
right side of her face and nose. She had a moder- 
ately severe nose bleed, but no swelling was 
noticed. About ten days later, she again struck 
the right side of her face and, on examination, 
the mother noticed a tender, firm mass below 
the right eye. During the next two months, the 
mass gradually became larger and much firmer. 
The area was not painful. 

On November 10, 1943, she was seen in the 
Surgical Clinic at which time it was thought 
that the mass was independent of the injury. 

Examination revealed the eyes to be normal. 
A firm irregular mass measuring 5 by 3 by a cm. 


that appeared to be attached to the anterior 
wall of the right maxilla was easily seen and 
palpated. There was no evidence of inflamma- 
tion. The tumor was hard, non-tender and ex- 
tended upward toward the glabella and in- 
volved the right portion of the upper lip. The 
floor of the right nostril was elevated and cov- 
ered by purulent crusts. The right inferior turbi- 
nate was extremely swollen, but the other turbi- 
nates were normal. The right maxillary sinus 
did not transilluminate. 

A roentgenogram of the paranasal sinuses 
revealed no pathological process. On November 
26, 1943, an aspiration biopsy was attempted 
through the lateral nasal wall, but no material 
was obtained. 

The diagnosis of a malignant tumor — prob- 
ably sarcoma — of the right antrum was made 
and the patient admitted to the University 
Hospital on November 30, 1943. 

A roentgenogram of the paranasal sinuses, 
twenty-three days after the original film, re- 
vealed clouding of the maxillary sinuses prob- 
ably due to sinusitis, but a tumor mass could not 
be excluded. 

The mass was felt to be a malignancy of the 
right face, probably having its origin in the soft 
tissues over the right antrum. On December 5, 
1943, a biopsy of this mass was taken under 
general anesthesia through an incision in the 
mucous membrane of the superior alveolar proc- 
ess down to the maxilla. With blunt dissection, 
the incision was carried over the mass which 
was cut into and found to be firm tissue with 
a white appearance. Grossly, it appeared to be 
sarcoma. A piece of tumor mass was removed 
for study. The patient’s postoperative course 
was uneventful. The pathologist’s report was as 
follows (Sp 47686) (Fig. i). 

Gross examination: The specimen consists of 
small pieces (4) of white firm tissue, each meas- 
uring 0.5 cm. in diameter. Not significant 
grossly. 

Microscopic examination: Sections of the 


_ * From the Departments of Oncology and Surgery, University Hospital, Baltimore, Maryland. Read before the American Associa- 
tion for the Study of Neoplastic Diseases, W.ashington, D. C., April 15, 1948. 
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material in this case show an edematous, par- 
tially hyalinized stroma infiltrated by tumor 
growth. The tumor cells are oval or somewhat 
spindle shaped. The nuclei contain much chro- 
matin and stain deep blue. The cells invade the 
tissue in solid columns and as individual ele- 
ments. This is a malignant anaplastic tumor. 
The exact classification is not determined. Me- 
tastasis from an adrenal neuroblastoma is a 
possibility which might be considered. 

Impression: Malignant tumor. 

Radiation therapy was thought to be the 
method of choice because of the age of the child 
and the location and size of the mass. 

On December 14, 1943, the child was returned 
to the operating room and under general anes- 
thesia, 19 platinum iridium needles, each con- 
taining a mg. of radium element, were im- 
planted into the tumor, so distributed that the 
needles were about i cm. apart, in two layers — 
one layer being just anterior to the bony wall 
of the antrum and one layer being more super- 
ficial. Two of these needles were run across the 
upper lip beneath the skin where some firm tis- 
sue had been palpated. 

The needles were left in place for a period of 
157 hours, giving a total dose 2,993 milligram- 
hours, or 7 threshold erythema doses. 

The needles were removed without difficulty, 
and the area healed well for about ten days. 
Following this, there was marked reaction of 
the skin and irritation of the eyelids with loss 
of the cilia. The skin over the area became quite 
red, hot, and swollen. The central portion of 
the area became necrotic and healed slowly to 
an area 2 by 3 cm. The patient was discharged 
from the hospital in excellent condition on 
February i, 1944. 

The child was followed closely in the On- 
cology Clinic and the area of slough healed al- 
most completely. The patient had some in- 
constant pain in the area. On October 10, 1944, 
two months after her last visit, the child came 
to the clinic with the area almost completely 
broken down and secondarily infected. Nine 
days later, a large piece of dead bone (the 
zygoma) was removed, and following this, the 
area began to heal only to break down again 
in about three weeks. The patient was read- 
mitted to the hospital on November 28, 1944, 
one year less three days from the first admission. 

Examination at that time revealed a deep 
ulcer over the right face extending from the 
right nose to the level of the external cnnthus 
and from the lower right eyelid to the ver- 


milian border of the upper lip. The lower lid 
was everted exposing some 3 mm. of reddened 
conjunctiva. Bony spicules arose from the 
depths of the wound which was bathed in a 
foul smelling, grayish pus. A deep sinus drained 
almost constantly from the upper medial bor- 
der of the ulcer. The lateral wall of the right 
nostril was eroded, the wall being formed by a 



Fig. I. Case i. Photomicrograph of anaplastic 
malignant tumor. 


dull gray sequestrum. There was a profuse 
purulent discharge into the right nostril. Two 
upper right deciduous molar teeth were present, 
but the upper right canine and both incisors 
were absent. The patient’s temperature was 
spiking to 102° F. every day. 

The area was cleaned with hot, wet normal 
saline dressings directly to the ulcer. The right 
eye was protected by ophthalmic .sulfathiazole 
ointment. 

On December 8, 1944, under general anes- 
thesia, the area was cleaned with alcohol and 
the anterior and medial bony walls of the maxil- 
lary sinus were lifted out en masse. The sinus 
was filled with a gray cheezy material that had 
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a very offensive odor. Portions of the alveolar 
process of the right maxilla were rongeured 
away and all remaining upper right teeth- — both 
permanent and deciduous — removed. The pos- 
terior, superior, and lateral walls of the antrum 
were found covered by healthy mucous mem- 
brane. The area was packed with iodoform 
gauze. 

The child was much improved after this, 
pain decreased and the odor was no longer 
offensive. The iodoform gauze was removed on 
the fourth postoperative day, and hot, wet com- 
presses started. The area healed satisfactorily. 

The defect (Fig. 2) was closed (Dr. E. A. 
Kitlowski) by tube grafting from the lateral 
aspect of the chest. The graft took well and the 
child was discharged as improved on June 17, 
1945. Repeated biopsies of the area prior to 
grafting showed no evidence of the original 
growth. 



Fig. 2. Case i. Defect in face following treatment 
with 7 threshold erythema doses of radium given 
by interstitial route. 

The patient has been followed in the out- 
patient department and has no evidence of 
recurrence. At present, the graft is excellent, 
but there is a marked ectropion, right, and a 
pulling up and out of the right side of the nose 
and upper lip due to scar tissue (Fig. 3). Fur- 
ther plastic repair is to be carried out in the 
near future. An early opacity of the right lens 
is questionably present and is probably an ir- 
radiation cataract. 

Case 11. J. P. (Union Mem. Hosp. No. 
105020). A small swelling about 2.5 or 3 cm. 
below the left lower eyelid was first noticed by 


the parents when this child, a white female, was 
about eight months old. Apparently, there was 
no birthmark or mole in the region. There was 
a history of a questionable injury while the 
child was playing, but there was no break in 
the skin. This tumor was removed surgically 
(Dr. H. A. Bailey, Charleston, W. Va.) when 
the child was ten months of age. The patho- 
logical diagnosis was “embryonic carcinoma.” 
In the same month, five 15 mg. radium tubes 
were inserted into the wound ■ (Dr. E. W. 
Squires, Charleston, W. Va.). The tubes were 
spaced about l cm. apart and were allowed to 
remain in place for five hours, a dose of 375 
milligram-hours. From August 25 to September 
4, 1942, she was given roentgen therapy, 200 
roentgens per day for a total of 1,800 r. The 
factors used were 200 kv. at 50 cm. skin target 
distance, through a 3 cm. portal with 0.5 mm. 
copper filter. 

A recurrence was noticed in December, 
1942 — four months after the original tumor was 
removed. At that time, the patient appeared 
healthy, had not lost weight, was lively and 
played about as a normal child. There was a 
single well healed scar parallel with the left 
lower eyelid and about 2.5 or 3 cm. below it. 
No local recurrence was seen in the scar. Above 
and medial to the scar, a mottled redness and 
swelling was noticed, especially below the inner 
half of the lid. Beneath the skin in this area, 
there was a hard lump which was fixed to the 
nose, but could be rocked back and forth. The 
temporal half of the lower lid was edematous 
and the nasal half showed some infiltration. 
There were no enlarged cervical glands. 



Fig. 3. Case i. Defect closed by plastic repair. 
Further improvement in appearance is expected 
by contemplated operations. 
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A roentgenogram of the antrum and skull was 
reported as showing a slight hyperplastic sinusi- 
tis, but no definite evidence of bone involve- 
ment in the left antrum. The roentgenograms 
of the skull were negative. 

Because it was felt that this tumor was prob- 
ably radioresistant, and because of fear of 
damage to the eye and bones of the face, it was 
advised that excision and immediate plastic 
repair be attempted. 

Operation December 14, 1942 (patient was 
not under our care at the time) revealed that 
the growth had penetrated the nasal and 
maxillary bones. No line of cleavage was found. 
As much of the tumor and periosteum were re- 
moved as possible. Because of the extent of the 
tumor, it was felt that removal of the bony 
structures was not justified since this tumor 
had progressed beyond control. 

Pathologic Report (Sp 24180) (Fig. 4). There 
is a rather mixed structure of large masses of 
small deeply staining cells, with round and oval 
spaces, suggesting either lymph spaces or an 
attempt at gland formation. This same kind of 
cell has infiltrated a dense hyalin fibrous tissue 
such as we see in mixed tumors of salivary origin. 
In some areas these cells stain rather darkly. 
Impression: Low grade malignant tumor arising 
from aberrant salivary tissue. 

COMMENT 

Sarcomas are thought to be far more 
common in childhood than in adult life. 
Helmholz^ reports an incidence of 97 per 
cent sarcomas and 3 per cent carcinomas 
in 714 childhood malignancies. In a series 
of 16,565 malignancies, Pack and Lefevre® 
report 26.7 per cent were in patients under 
twenty-five years of age whereas i.a per 
cent of the carcinomas were in patients 
younger than twenty-five y’^ears. Thus sar- 
comas are twenty-two times as frequent as 
carcinomas in persons under twenty-five 
years of age. 

Friedman and Rubenfeld^'^ have reported 
5 cases of cancer in children under fifteen 
years of age including a spindle cell sar- 
comas of the mouth and cheek. Sarcomas 
arising from the soft tissues of the face are 
not uncommon, but these tumors in general 
are found to be of a rapidly growing and 
highly malignant nature leading to the 
early death of the child. 


In adults, malignancies of the face tend 
to occur in areas of chronic irritation and 
are usually more slowly growing and well 
differentiated, but in children the malig- 
nancy may occur in any area and tends to 
be more rapidly growing, more rapidly 
fata], and more anaplastic. 

Salivary tumors occur in children and 
infants, but are much more common in 
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Fig. 4. Case ii. Photomicrograph of tumor. Note a 
more adenomatous arrangement than seen in the 
tumor of Case i. 


adults. Pack and Lefevre® report that 0.81 
per cent of mixed tumors of the parotid 
gland occur in children under four years of 
age and that 2.43 per cent of these tumors 
occur under the age of fourteen years. Sali- 
vary tumors have been reported as occurring 
at the age of six weeks,® eleven months,’® 
and one y'ear.®'® About 10 per cent of the 
tumors which show the typical histopatho- 
logic picture of a mixed tumor of the sali- 
vary glands are found outside of the parot- 
id, sublingual and submaxillar}' glands.® 
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Many authors^’®’^^ have reported the pres- 
ence of normal salivary tissue in the cheek 
explaining the origin of salivary tissue 
tumors outside of the glands proper. Wood^® 
states that 25 per cent of all mixed salivary 
tumors become malignant, a figure that 
corresponds to the 28 per cent reported by 
Kuttner.® Reports of malignancies arising 
from aberrant salivary tissue in children 
have not been found in the literature. Pack 
and Lefevre® report the occurrence of a 
plexiform epidermoid carcinoma of the pa- 
rotid region in front and below the right ear 
in a boy, aged four. In spite of two at- 
tempted surgical excisions and palliative 
radium therapy, the child succumbed to the 
malignancy six months after its appearance. 

The therapy used in these 2 cases is of 
interest in view of the results obtained. The 
older child (Case i) received a large and 
relatively early course of radium therapy. 
The dose was a necrotizing one and has 
caused considerable deformity of the eyelid 
and upper lip, but with one or more plastic 
procedures, a good cosmetic result is to 
be expected. She has had no recurrence and 
is living a normal life and is doing well in 
school, five years later. The infant (Case 
ii) received a relatively small dose of radia- 
tion, but the process continued and caused 
the death of the child. The favorable result 
obtained in Case i is due in part to several 
factors; the localized nature of the tumor, 
the early use of a large dose of radium, and 
the sensitivity of the tumor to radium. 

Although salivary tumors of the cheek 
are rare, the possibility of their occurrence 
should be recognized and early therapy 
instituted. Sarcomas and malignancies de- 
veloping in aberrant tissue in children are 
rapidly fatal and hope of cure is inversely 
proportional to the length of time between 


the appearance of tumor and institution of 
adequate therapy. 

Grant E. Ward, M.D. 

214 Medical Arts Bldg. 

Baltimore i, Md. 

E. Roderick Shipley, M.D. 

Medical Arts Bldg. 

Baltimore i, Md. 
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TN THE fifteen years from 1930 through 

1944, 1 12 cases of cancer of the lower lip 
applied for treatment at the Brooklyn 
Cancer Institute. This report continues the 
follow-up on cases reported by Howes and 
LaRosa® and incorporates additional cases 
treated since 1940. Whenever possible, all 
patients were traced to_i947, allowing a 
minimal follow-up interval of two years and 
a maximum of fifteen plus years. 

Lesions arising on the lower lip are on an 
exposed surface and accessible to biopsy, 
pathological proof in this series is therefore 
100 per cent. 

RACIAL AND HEREDITARY TENDENCIES 

In the existence of the Brooklyn Cancer 
Institute not a single member of the colored 
race has applied for treatment of cancer of 
the lip. This in spite of the fact that there is 
a large Negro population in Brooklyn and 
fully 10 per cent of all clinic and hospital 
admissions are of this race. Members of the 
colored race are known to have a high re- 
sistance to all forms of skin cancer, includ- 
ing melanoma. 

Other than the apparent racial re- 
sistance to lip cancer in the Negro, no 
hereditary factors were disclosed. 

ETIOLOGY 

{a) Intrinsic Factor. Only 1 of 112 pa- 
tients are women (1.7 per cent). The fact 
that this disease is almost exclusively 
limited to members of the male sex, a phe- 
nomenon which holds true to a certain ex- 
tent throughout the respiratory epithelium, 
such as the larynx and bronchus, leads to 
the deduction that action of male hormone 
or some substance related to the male hor- 
mone must be a dominant intrinsic causa- 
tive factor which sensitizes the lip epi- 
thelium to various extrinsic irritants. 


{b) Extrinsic Factors. The incidence of a 
single injur}’- to the lip followed by develop- 
ment of carcinoma is almost unheard of. As 
previously noted, “only one man had been 
struck on the lip and had noted the nodule 
after the trauma; another patient remem- 
bered an insect bite at the site where the 
lesion appeared” (Howes and LaRosa^). No 
additional case reports suggesting a single 
trauma as a possible causative factor were 
uncovered. 

Blood serological studies were made in 
almost 100 per cent of the series. Only 8 
were reported to be strongly positive with 
3 others borderline. Tertiary syphilis must 
have passed unrecognized in an additional 
small number of instances. With less than 
10 per cent giving clinical or serological evi- 
dence of this disease, syphilis can hardly be 
considered in the etiology of lip cancer. 

The frequency with which leukoplakic 
spots were found on the mucous membrane 
side, and the frequent presence of atrophic 
keratoses on the carmine surface of the 
same lip involved with cancer indicates 
that a neoplasm is apt to develop in the 
background of degenerative change (Fig. i, 
A and B). Furthermore, most of these men 
had dirty mouths, such as dental caries and 
chronic inflammation of the gingiva. This, 
however, may be a coincidental finding as 
obviously a large number of individuals 
who have extensive intraoral sepsis will 
never develop lip cancer. 

Fully 90 per cent of the men had smoked 
a pipe, cigars or cigarettes throughout 
many years. Neither of the 2 women had 
used tobacco in any form. Although smok- 
ing has increased among women fully 1,000 
per cent in the last generation, there has 
been no corresponding increase in the inci- 
dence of lip cancer. 

In this series, the men were usually of the 
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unskilled laboring class. As a rule, they 
have worked outdoors during most of their 
adult life. Their faces and lips have been 
exposed to sun, wind, sleet and cold. Chap- 
ping as a result of exposure is a common oc- 
currence. Theoretically this repeated chap- 
ping with resultant attempt to repair sets 
up an ideal situation purported to favor the 
origin of cancer. 

The lip does not possess that protective 
mechanism which is common to the rest of 


lip, a phenomenon seen so frequently in a 
similar pathological type of carcinoma aris- 
ing on the vulva in the female. 

PATHOLOGY 

The carmine surface of the lip is singu- 
larly devoid of the usual accessory skin 
structures common to skin. It is therefore 
logical that all carcinomas arising on the lip 
should be of the squamous cell type. Scan- 
ning the pathological reports in this series 



Fig. I. M. C. Case C2.62g. presence of multiple lesions on carmine surface of lip, July 18, 1940. 5 , end result 

following roentgen therapy, January 8, 1942. 


the epidermis, namely, the ability to build 
up pigment. Thus ultraviolet rays are not 
filtered out as they are on other body sur- 
faces and they can therefore penetrate into 
the living malpighian and basal layers to 
take full carcinogenic effect. The protective 
action of lipstick is here admitted. The 
number of our young men who developed 
carcinoma of the lower lip after serving in 
the Tropics with the armed forces leads to 
an emphasis on the presence of a carcino- 
genic factor in solar radiation. 

The peculiar immunity of the upper lip 
to these same extrinsic factors is difficult to 
explain, except to note that the sun’s rays 
strike the upper lip less directly. In this 
series only one man had a corresponding 
lesion on the adjacent surface of the upper 


but one basal cell carcinoma is listed. The 
lesion in this instance appears to have 
arisen near the angle of the lip and may 
therefore have originated in the line of a 
fetal cleft, a site where basal cell lesions so 
frequently appear. 

DIAGNOSIS 

Because the lip is such a labile, actively 
moving part, any induration in and about a 
carcinoma quickly cracks to the surface and 
ulcerates. The buttonlike induration sur- 
rounding the base of such an ulceration 
may simulate chancre. Dark field examina- 
tion and biopsy will differentiate one from 
the other. Antisyphilitic treatment should 
never be used as a therapeutic test without 
biopsy, as improvement following a few in- 
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jections of penicillin is prone to lull the 
therapist into apathy. A positive serological 
test for syphilis cannot rule out carcinoma. 

Rhagades usually occvm at or near the 
angle of the lip, while carcinoma more fre- 
quently arises somewhere within the mid- 
dle third of the lip on its carmine surface. 
Rhagades should respond promptly to trial 
vitamin therapy. Biopsy will confirm clini- 
cal opinion. 

Sunburn and herpes labialis can hardly 
be confused with carcinoma. Sunburn fol- 
lows overexposure to sun. Protection from 
further exposure should result in healing 
within a week to ten days. Herpes labialis 
usually follows or accompanies a debilitat- 
ing illness. The punctate vesicular charac- 
ter of the lesion in its early appearance does 
not simulate carcinoma. 

A difficult problem of procedure is posed 
when biopsy of a suspicious lesion fails to 
demonstrate carcinoma. One such case was 
reported twice as benign, only to be diag- 


nosed as carcinoma after surgical excision 
of the questionable lesion. Apparently in 
such instances infection with granulation 
tissue overlies the neoplastic cells. 

TREATMENT 

Successful treatment of cancer depends 
largely on early diagnosis. Those arising on 
the lip are no exception to this rule. A 
lesion on the lip should be obvious to the 
individual’s sense of sight and touch. In 
spite of the obviousness of any lesion on the 
lip, the history of duration from the pa- 
tient’s statement in this series varied from 
one and a half weeks to twenty years. If the 
patient himself is indifferent, his family, 
friends and acquaintances cannot fail to 
observe its presence. The time elapsing be- 
tween the recognition of the presence of a 
lesion and the seeking of medical aid aver- 
aged 13.7 months. As a corollary the ma- 
jority of carcinomas when first seen were 
widely ulcerated, many measuring over 2 


Table I 



Total 

Average 

Duration 

Follow-up 

Glandular 

Treatment Results 


Extension 

Success 

Failure 

Surgery 

6 

5 yr- 
3 mo. 

I 

5 

I 

Roentgen therapy 

55 

4yr. 

10 mo. 

8 

44 

II 

Contact roentgen therapy 

4 

5 yr- 

5 mo. 

I 

3 

I 

Radium mold 

10 

4yr. 

3 mo. 

2 

8 

2 

Interstitial radium 

13 

6 yr. 

5 mo. 

0 

13 

0 

Surgery followed by roentgen therapy 

6 

4 yr- 
8 mo. 

I 

5 

I 

Surgery followed by interstitial radium 

2 

1 yr. 

2 mo. 

0 

I 

I 

Radium mold followed by roentgen 
therapy 

2 

I yr, 

9 mo. 

2 

0 

2 

Interstitial radium followed by roent- 
gen therapy 

Radium mold followed by interstitial 

12 

4 yr. 

5 mo. 

6 

5 

7 

radium 

Roentgen therapy followed by interstitial 

I 

7 yr- 

0 

I 

0 

radium and surgery 

I 

9 yr- 

0 

1 

0 

Totals 

1 12 


21 

86 

26 
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Fig. 2. P. Me. Case 2317. appearance of lesion before roentgen therapy, March 18, 1940. 5 , height of re- 
action illustrating size and shape of area treated, May 2, 1940. C, end result, September 3, 1940. 


cm. in diameter. Eleven of these individu- himself that he is able to excise tissue well 
als (10 per cent) had palpable submental, beyond the obvious cancer zone. Closure 

submaxillary or cervical glands at the time should follow with suitable plastic pro- 

of their first visit. An additional ai (i8 per cedure to prevent puckering, so-called “fish 
cent) developed palpable lymph nodes mouth” deformity. Jf submaxillary or 
some time after treatment was instituted, a cervical lymph nodes are involved, a fur- 
number of whom must have had unrecog- ther radical neck dissection may be indi- 
nized metastatic lymph node extension at cated (Duffy ^). Six cases were treated by 
the time of their original examination. surgery. One developed metastatic glands 
Carcinomas of the lower lip have been in the neck and died within six months. The 

successfully eradicated by: (i) surgery, (a) remaining 5 cases are being followed 

irradiation, and (3) combined surgical and through the clinic averaging over five years, 
radiological procedures. a highly satisfactory result. 

(i) Surgery. Surgery has its rightful (2) The lip, by its superficial 
place in the treatment of cancer of the lip. position and ease of approach, affords the 
Such surgery, however, must be extensive radiologist many advantages, in that a 
and to succeed the surgeon must assure cancerocidal dose can be delivered within a 



Fig. 3. S. B. Case H4082. A, appearance of lesion before therapy, September 17, 1940. B, end result of roent- 
gen therapy, April 29, 1941. Note the metastasis in the submaxillary triangle. 
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Fig. 4. A. S. Case 6676. lesion before therapy, March 29, 1939. 5 , end result, November 9, 1939. 


given interval of time and surrounding nor- 
mal structures can be protected from in- 
jury. 

(A) Roentgen irradiation (superficial and 
deep): The technique of roentgen therapy 
to the lip as carried out at the Brooklyn 
Cancer Institute has varied throughout the 
years. Those cases treated before 1936 re- 
ceived superficial therapy, i.e., 80 to 135 
kv. with half-value layer of i to 3 mm. 
aluminum. The lesions were blocked within 
0.5 cm. of the obvious cancer and a single 
dose of 4,000 to 6,000 roentgens (measured 
in air) delivered (Howes^). After careful 
study of these results it was decided to en- 
large the treatment area to a V-shaped con- 
figuration, similar to the segment to be 


removed if surgery were contemplated 
(Fig. 2, A, B, C). To protect the mouth and 
mandible, a shield of lead impregnated 
rubber was inserted between the lip and 
alveolus. Furthermore, the single massive 
dose was broken up into eight to twelve 
fractionated daily treatments (Fig. 3, A 
and B). 

The technical factors used are: 200 kv., 
Thoraeus filter, half-value layer of 1.8 mm. 
Cu, 30 cm. target skin distance, 600 r in air 
delivered daily. The effort is made to de- 
liver a total air dose of 7,200 r within two 
weeks (Paterson®). Recurrences have taken 
place when the dose was reduced to 4,500 r 
or less. An intense radiation reaction re- 
sults from such a series of treatments; this 



Fig. 5. S. R. Case 5891. A, appearance of lesion before therapy, July i, 194O. 
B, end result, January 23, 1941. 
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Fig. 6. A. B. Case C6197. A, appearanc 
lateral view before therapy. 

is followed by healing with scar formation. 
Using this technique, necrosis with failure 
to heal has never complicated the end re- 
sult (Fig. 4, A and B). Filtration is added 
theoretically to minimize telangiectasis and 
scar atrophy (Fig. 5, A and B). Extensive 
lesions involving most of the lower lip have 
been successfully treated by this technique 



Fig. 

and the resultant scar is soft and pliable 
and does not give the patient any discom- 
fort (Fig. 6, A, B, C). 

Fifty-five cases were treated by roentgen 
therapy. 

Of the II cases treated by a single mas- 
sive dose of relatively unfiltered radiation, 

6 developed metastases. These cases (males) 
were listed as failures; most were followed 


of lesion before therapy, April 18, 1940. 
end result October 14, 1940. 

through the clinic for approximately one 
and a half years when they were either lost 
to follow-up or died. 

Forty-four cases received divided dose 
roentgen therapy as described above. The 
primary carcinoma was destroyed in each 
of these 44 instances. Two of this sub- 
group, however, later developed cervical 



glandular metastases and a block dissection 
of the neck was carried out {Fig. 7, A and 
B). Both these cases have reported back to 
the out-patient clinic, a duration of nine 
and ten years respectively. 

(B) Contact roentgen therapy: Four 
individuals were treated by the air-cooled 
contact roentgen therapy using 45 kv., 2 
ma., 2.1 cm. target skin distance, half- 
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value layer 3 mm. aluminum, as described 
by Howes and Camiel.'^ The lesions were 
blocked off to about 0.5 cm. of their edge 
by lead foil. Three of these patients whose 
lesion measured over i cm. in diameter re- 
ceived 1 5,000 r in air delivered to the lesion 
at one sitting. Tliese patients visit the clinic 
today, they show no evidence of recurrence, 
a follow-up interval of six years. The fourth 
was given a much greater surface roentgen 
dose, as his lesion was larger and thicker. 
The theory is to deliver a carcinolethal dose 
to the base of the neoplasm estimating the 
absorption within the superficial layers of 


Paterson and Parker tables,® tumor dose 
being estimated to 6,000 gamma roentgens. 
Three of those treated by radium mold al- 
ready had or later developed glandular 
extension. One of these cases with glandular 
extension was later controlled by the in- 
jection of interstitial radium and radon 
into the metastatic nodes (proved by 
biopsy to be carcinoma). This patient sur- 
vived eleven years without further spread. 
The other 2 patients died nine months and 
one and a half years later. The remaining 7 
cases are recorded as having satisfactory 
end results. When last seen they were with- 



the growth. This case developed cervical 
metastases which were treated by high 
voltage roentgen therapy augmented by 
interstitial radium. He died four years after 
the onset of treatment. 

(C) Radium 

(a) Mold: A radium mold was applied in 
10 instances. By drawing the lip forward, 
the tubes can be arranged within a wax 
mold to crossfire the lesion both from the 
buccal mucosa and the external surface of 
the lip. The distance from the radium 
sources to the lip surface is i cm. (Fig- 8, 

and B). The element tubes are filtered 
by I mm. of platinum. According to the ex- 
tent of the lesion the total dose varied from 
1,200 to 2,500 milligram-hours. Gamma 
roentgens have been computed since 1939, 
following knowledge and acceptance of 


out evidence of recurrence, from two to 
sixteen years. 

(b) Interstitial radium: Thirteen cases 
were treated by the insertion of radium 
needles or radon seeds in and about the 
lesion. When needles were used they were 
inserted from 0.5 to r cm. apart, often in 
two planes: one on the buccal, the other on 
the skin side (Fig. 9, J and B). The mini- 
mal gamma roentgen dose in all cases was 
calculated to 6,000 gamma roentgens. Not 
a single failure occurred in this group; 
all have survived a period averaging five to 
six years. Some still visit the clinic after a 
twelve years, others have been lost or have 
died from some intercurrent disease after 
several years of follow-up. Even though re- 
sults of interstitial radium treatments in 
this small series were so uniformly satis- 
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factory, it must be admitted that dosage in 
gamma roentgens varies markedly in in- 
tensity within a few millimeters of the 
radium sources. Success, therefore, must 
depend on the ability of the operator to ac- 
curately place such focal sources of radia- 
tion within the tissues to avoid over and 
under dosage. Trauma relative to inserting 
needles or seeds into an infected area must 
also be taken into consideration when com- 
paring with other modes of treatment. 

(3) Combined Procedures. Treatment by 


this subgroup developed cervical metas- 
tases and died within nine months. 

(B) Interstitial radium and surgery: Two 
patients were treated by combining inter- 
stitial radium with surgery. Here again the 
inference points to failure of the original 
effort with the second form of treatment 
serving as a stop gap measure. One of the 2 
was lost track of one and a half years after 
completion of this treatment (a satisfactory 
result was noted on his record at his last 
clinic visit). The second listed as a failure 




Fig. 9. Schematic drawing of arrangements of radium needles in interstitial treatment. Theoretically the cen 
tral needle should be of lesser content. It is not always practical to insert needles both on the skin and mu- 
cous membrane sides of the lip. anterior view; B, lateral view. 


combined procedures indicates that the 
first treatment choice was unsuccessfuj, and 
recurrence or residuum was treated differ- 
ently. Failure of the original modality to 
control the growth and substitution of 
another method of treatment would obvi- 
ously tend to lower the percentage of satis- 
factory end results. Twenty-four cases are 
recorded as treated by some combined 
method of therapy as follows: 

(A) Surgery and roentgen therapy : Ex- 
cision either followed or preceded by roent- 
gen therapy is recorded in 6 instances. Five 
of these had a satisfactory end result 
though 2 were lost track of after two and 
five years respectively. One died of other 
causes after a seven year follow-up in the 
clinic. Two still attend the clinic, a time 
interval of seven and. eight years respec- 
tively. The only one listed as a failure in 


developed cervical metastases early; he 
died within nine months. 

(C) Surgery, roentgen irradiation and 
radium: One case only (treated in 1936) re- 
ceived roentgen therapy to a recurrence fol- 
lowing surgery, and still later a small 
amount of radium was inserted into a 
further extension. In spite of the obvious 
fallacy in the conduct of treatment, this 
patient has been followed in the out-patient 
clinic for a period of nine years without evi- 
dence of further recurrence. 

(D) Radium and roentgen therapy: 
Twelve cases were treated by combined 
radium and roentgen therapy. Many of 
these lesions were extensive when first seen, 
though the incomplete destruction of the 
lesion by the original method employed 
must be considered as a mitigating factor in 
the unsatisfactory end result obtained. 
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However, 5 of these 12 obtained a satis- 
factory end result with no recurrence or 
metastases appearing to date. Six (50 per 
cent) who developed cervical metastases 
and the seventh lost early to follow up are 
all listed as unsatisfactory. Since 1939 the 
more accurate estimation of dosage and the 
more extensive therapeutic attack have 
obviated the necessity of any second thera- 
peutic approach. The percentage of lymph 
gland spread has also been proportionately 
reduced. 

TREATMENT OF METASTASES 

Carcinoma of the lip apparently spreads 
but slowly to the regional lymph glands. 
Less than 10 per cent were known to have 
cervical metastases on admission though 
the average duration of knowledge of the 
lip lesion averaged over one year. Destruc- 
tion of the primary Up lesion proved suffi- 
cient to eradicate the disease in the ma- 
jority of cases (78 per cent). These statistics 
indicate that prophylactic irradiation or 
surgical block dissection of the neck is 
hardly indicated as a routine procedure. 
Before 1937, 7 cases were given prophy- 
lactic irradiation to the neck. The total 
roentgen-ray dosage delivered by present 
day concepts was insufficient to destroy 
any metastases, if present. By the same 
token neck surgery otlier than a radical 
block dissection is unwarranted. Radical 
neck dissection even though it carries low 
morbidity and low mortality can hardly be 
justified as a routine procedure when me- 
tastases are shown to occur in but i in 7 
instances. 

Eight patients (males) when first ad- 
mitted were known to, have glandular ex- 
tension either to the submental area, 
submaxillary triangle, or anterior cervical 
lymphatics. The only one to gain a satis- 
factory end result received roentgen ther- 
apy to the lip followed by radical block 
dissection of the neck. On his last visit to 
the clinic nine years after treatment, he ap- 
peared to be free of disease. All others are 
recorded as failures; 2 with metastases re- 
fused further treatment, dying one and two 


years later. All the others (5) received some 
form of radiation either alone or in combi- 
nation to the metastases; all died from nine 
months to two years after institution of 
tlierapy. 

As shown in Table i, 21 cases (18 per 
cent) developed glandular metastases fol- 
lowing therapy to the primary lip lesion. 
Only 4 of the 21 (19 per cent) obtained a 
satisfactory result: 2 by radical neck dis- 
section and 2 by radon seed implantation. 
One of the 2 who survives following sur- 
gery has been followed for a period of ten 
years; the other died of intercurrent disease 
seven years later. The most successful 
method of handling cervical lymph node 
extension appears to be by radical block 
dissection. 

Technique of radon seed implantation is as 
follows: Radon seeds each i me., filtration 
0.3 mm. of gold are as evenly distributed 
within the involved gland as possible. The 
plan is to distribute these radiant sources 
approximately 0.5 cm. apart. Such a seeded 
gland is estimated to receive up to 9,000 
gamma roentgens. Of the 2 patients who 
survived seeding of metastatic neck glands 
one is still being followed in the clinic after 
eleven years, the other died of intercurrent 
disease seven years later. The remaining 17 
are recorded as failures. All were treated by 
roentgen therapy, interstitial radon, singly 
or in combination. From an analysis of 
these results, external irradiation in doses 
sufficient to preserve the overlying skin is 
insufficient to sterilize such glandular ex- 
tension. Roentgen therapy must therefore 
be supplemented by interstitial irradiation, 
this in order to deliver a sufficient cancer- 
ocidal dose. 

Summary of all Cases { 7 able IT). Indi- 
vidual end results are noted as died, lost, 
and — those still under observation — clinic. 
Treatment end results are listed as satis- 
factory or failure. To be listed as satisfac- 
tory, the patient must have been followed 
at least a year and a half in the clinic 
without evidence of recurrence or glandular 
spread. Certain cases who have died of 
intercurrent disease after years of follow-up 
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Table II 


SUMMARY OF ALL CASES 





Treatment to Neck 

History 

Duration 

Glands 

Meta- 

static 

End 

Treatment 

Year 

Case 

Treatment to Lip 

of 

Follow-up 

Admis- 

sion 

Spread 

Result 

Result 

193° 

3220 

Radium mold 

No 

6 mo. 

2j yr. 

No 

Yes 

Died 

Failure 

3384 

Surgery 

Roentgen therapy 

I yr. 

6 mo. 

No 

Yes 

Died 

Failure 

1931 

3489 

/Roentgen therapy 
/Interstitial radium 

No 

M 

2 yr. 

No 

No 

Lost 

Satisfactory 


3852 

Roentgen therapy 

Roentgen therapy 


yr. 

No 

No 

Lost 

Satisfactory 


3960 

Radium mold 

Roentgen therapy 

I yr. 'i mo. 

I5 yr. 

No 

No 

Lost 

Satisfactory 


4003 

Radium mold 

Roentgen therapy 

4 mo. 

3 yr- 

No 

No 

Lost 

Satisfactory 


4024 

Radium mold 

Roentgen therapy 

a mo. 

16 yr. 

No 

No 

Clinic 

Satisfactory 

1932 

4083 

Radon mold 

Roentgen therapy 

I yr. 

9 mo. 

Yes 

Yes 

Died 

Failure 


5332 

/Surgery _ 

/Interstitial radium 

No 

3 wk. 

yr. 

No 

No 

Lost 

Satisfactory 


cn 

0 

00 

Roentgen therapy 

Roentgen therapy 

2 mo. 

I yr. 

No 

No 

Lost 

Satisfactory 

1933 

6668 

Roentgen therapy 

No 

mmm 

2 yr. 

No 

No 

Lost 

Satisfactory 

6085 

Roentgen therapy 

Roentgen therapy 


3 yr. 

No 

No 

Died 

Satisfactory 


6251 

Radium mold 

No 


8 yr. 

No 

No 

Died 

Satisfactory 


6409 

Roentgen therapy 

Roentgen therapy 

6 wk. 

12 yr. 

No 

No 

Died 

Satisfactory 


5973 

Interstitial radon 

No 

6 mo. 

12 yr. 

No 

No 

Clinic 

Satisfactory 


5192 

/Interstitial radon 
/Roentgen therapy 

No 

8 mo. 

9 yr. 

No 

No 

Died 

Satisfactory 


6475 

/Radium mold 
/Roentgen therapy 

Roentgen therapy 

mo. 

9 mo. 

No 

Yes 

Lost 

Failure 

1934 

6921 

Roentgen therapy 

No 

2 mo. 

13 yr. 

No 

No 

Clinic 

Satisfactory 


6704 

/Interstitial radon 
/Roentgen therapy 

Roentgen therapy 
Interstitial radon 

2 mo. 

3 yr. 

No 

Yes 

Died 

Failure 


6733 

Roentgen therapy 

Roentgen therapy 

3 mo. 

5yr. 

No 

No 

Lost 

Satisfactory 

1935 

8123 

/Radium mold 
/interstitial radon 

No 

n 

7 yr. 

No 

No 

Lost 

Satisfactory 


8282 

Interstitial radium 

No 


2 yr. 

No 

No 

Died 

Satisfactory 


7612 

/Interstitial radium 
/Roentgen therapy 

Roentgen therapy 

2 yr. 

2 yr. 

No 

Yes 

Died 

Failure 


8304 

/Roentgen therapy 
/interstitial radium 

No 

2 mo. 

12 yr. 

No 

No 

Clinic 

Satisfactory 


8005 

Roentgen therapy 

No 

7 mo. 

si yr- 

No 

No 

Lost 

Satisfactory 

1936 

8443 

Radon mold 
[Surgery 

Interstitial radon 

4 mo. 

11 yr. 

No 

Yes 

Clinic 

Satisfactory 

Satisfactory 


8359 

■j Interstitial radium 
iRoentgen therapy 

No 

3 mo. 

9 yr- 

No 

No 

Lost 



8722 

/Surgery 

/Roentgen therapy 

No 

6 mo. 

4 yr. 

No 

No 

Lost 

Satisfactory 


8759 

/Radium mold 
/Roentgen therapy 

No 

3 wk. 

3 yr. 

No 

Yes 

Lost 

Failure 


8523 

Interstitial radium 

Roentgen therapy 

20 yr. 

7 yr- 

No 

No 


Satisfactory 


8421 

Radium mold 

No 

4 mo. 

4 yr- 

No 

No 

EE 9 

Satisfactory 


8510 

/Surgery _ 
/Interstitial radium 

Interstitial radium 
Roentgen therapy 

8 mo. 

9 mo. 

Yes 

Yes 

Died 

Failure 


8447 

Roentgen therapy 

No 

3 mo. 

3 yr- 

No 

No 

Lost 

Satisfactory 


8888 

Roentgen therapy 

No 

4 mo. 

9 yr- 

No 

No 

Clinic 

Satisfactory 


8731 

/Interstitial radon 
/Roentgen therapy 

No 

I mo. 

II yr. 

No 

No 

Clinic 

Satisfactory 


8770 

Interstitial radium 

No 

I yr. 

10 yr. 

No 

No 

Clinic 

Satisfactory 


8725 

Roentgen therapy 

Roentgen therapy 

8 mo. 

3 yr. 

No 

No 

Died 

Satisfactory 


8749 

/Interstitial radon 
/Roentgen therapy 

Interstitial radium 
Roentgen therapy 


2 yr. 

Yes 

Yes 

Died 

Failure 


8567 

Interstitial radium 

No 


3 yr. 

No 

No 

Died 

Satisfactory 

1937 

S 95 

Roentgen therapy 

Surgery 


10 yr. 

No 

Yes 

Clinic 

Satisfactory 


558 

Roentgen therapy 

No 


7 yr- 

No 

No 

Lost 

Satisfactory 


325 

Roentgen therapy 

No 


2 yr. 9 mo. 

No 

No 

Lost 

Satisfactory 


122 

Roentgen therapy 

No 


9 yr- 

No 

No 

Clinic 

Satisfactory 
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Year 


Case 


Treatment to Lip 


Treatment to Neck 

History 

Duration 

of 

Follow-up 

Glands 

on 

Admis' 

sion 

Meta- 

static 

Spread 

End 

Result 

Treatment 

Result 

No 

16 mo. 

7 yr- 

No 

No 

Died 

Satisfactory 

Surgery 

8 mo. 

7 yr- 

No 

Yes 

Died 

Satisfactory 

No 

6 mo. 

7 yr- 

No 

No 

Lost 

Satisfactory 

Surgery 

10 mo. 

9 yr. 

Yes 

Yes 

Clinic 

Satisfactory 

Interstitial radium 

10 yr. 

il yr. 

No 

Yes 

Died 

Failure 

No 

8 mo. 

6 yr. 

No 

No 

Lost 

Satisfactory 

No 

3 i y- 

8yr. 

No 

No 

Clinic 

Satisfactory 

No 

4 mo. 

8yr. 

No 

No 

Clinic 

Satisfactory 

No 

18 mo. 

9 yr- 

No 

No 

Clinic 

Satisfactory 

No 

2 mo. 

9 yr- 

No 

No 

Clinic 

Satisfactory 

No 

6 mo. 

9 mo. 

No 

Yes 

Died 

Failure 

No 

2yr. 

9 yr- 

No 

No 

Clinic 

Satisfactory 

No 

5 wk. 

2 yr. 

Ves 

Yes 

Died 

Failure 

No 

I yr. 

5 yr- 

No 

No 

Lost 

Satisfactory 

Interstitial r.adon 

3 mo. 

7 yr- 

No 

Yes 

Died 

Satisfactory 

No 

6 mo. 

1 3 yr. 

No 

Yes 

Died 

Failure 

No 

6 mo. 

9 yr- 

No 

No 

Clinic 

Satisfactory 

No 

lo wk. 

8 yr. 

No 

No 

Clinic 

Satisfactory 

No 

I yr. 

Syr. 

No 

No 

Clinic 

Satisfactory 

No 

7 mo. 

1 yr. 

No 

No 

Lost 

Satisfactory 

No 

3 y- 

2 yr. 

No 

No 

Died 

Satisfactory 

No 

ij wk. 

2 yr. 

No 

No 

Lost 

Satisfactory 

No 

75 >■••• 

Syr. 

No 

No 

Clinic 

Satisfactory 

No 

3 mo. 

2 yr. 

No 

No 

Lost 

Satisfactory 

Roentgen therapy 

5 mo. 

1 1 yr. 

No 

Yes 

Lost 

Failure 

No 

7 wk. 

3 yr. 

No 

No 

Died 

Satisfactory 

No 

6 mo. 

7 yr. 

No 

No 

Died 

Satisfactory 

No 

5 y- 

yr. 

No 

No 

Lost 

Satisfactory 

No 

6 mo. 

Syr. 

No 

No 

Clinic 

Satisfactory 

No 

6 mo. 

Syr. 

No 

No 

Clinic 

Satisfactory 

No 

6 mo. 

liyr. 

No 

Yes 

Died 

Failure 

Interstitial radium 


I -5 yr. 

No 

Yes 

Died 

Failure 

Roentgen therapy 





Satisfactory 

No 

9 mo. 

4 yr- 

No 

No 

Lost 

No 

I yr. 

7 yr. 

No 

No 

Clinic 

Satisfactory 

Roentgen therapy 

5 mo. 

7 yr- 

No 

No 

Clinic 

Satisfactory 

No 

1 mo. 

7 yr- 

No 

No 

Clinic 

Satisfactory 

No 

I yr. 

7yr. 

No 

No 

Clinic 

Satisfactory 

No 

3 

7 yr- 

No 

No 

Clinic 

Satisfactory 

No 

6 mo. 

7 yr- 

No 

No 

Clinic 

Satisfactory 

No 

7 y*"' 

5 yr- 

No 

No 

Lost 

Satisfactory 

No 

2 mo. 

4 yr- 

No 

No 

Lost 

Satisfactory 

No 

1 mo. 

7 yr. 

No 

No 

Clinic 

Satisfactory 

Interstitial radium 

10 mo. 

4yr. 

No 

Yes 

Died 

Failure 

Roentgen therapy 

No 



Failure 

Roentgen therapy 

1 yr. 

2 yr. 

Yes 

Lost 

No 

5 mo. 

6 yr. 

No 

No 

Clinic 

Satisfactory 

No 

9yr. 

6 yr. 

No 

No 

Clinic 

Satisfactory 

No 

2 yr. 

6 yr. 

No 

No 

Clinic 

Satisfactory 

No 

2 yr. 

I yr. 

Yes 

Yes 

Lost 

Failure 

No 

lyr. 

6 yr. 

No 

No 

Clinic 

S.atisfactor}’ 


1937 


546 

375 

2036 

47 

398 


(Surgery 

1 Roentgen therapy 
(Interstitial radium 
(Roentgen therapy 
Radium mold 
Roentgen therapy 
Roentgen therapy 


1938 


945 

674 

1112 

S61 

>352 

1380 

963 

1246 

831 

907 

1035 

4357 


Interstitial radium 
Roentgen therapy 
Roentgen therapy 
Interstitial radium 
Roentgen therapy 
(Surgery 

\Roentgcn therapy 
Interstitial r.adium 
/Interstitial radium 
\Roentgen therapy 
Interstitial radium 
Roentgen therapy 
(interstitial radium 
(Roentgen therapy 
Surgery 


J939 


1940 


1 941 


2003 

1773 

1895 

1912 

1922 

1452 

1741 

1852 

1850 

1565 

1648 

1411 

1940 

1035 

1742 

1975 


Roentgen therapy 
Roentgen therapy 
Radium mold 
Interstitial radium 
Roentgen therapy 
(Surgery 

(Roentgen therapy 
/Surgery 

(Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
/Interstitial radium 
(Roentgen therapy 
/interstitial radium 
(Roentgen therapy 
Interstitial radium 


2629 

2317 

2577 

2308 

2651 

2961 

6197 

2774 

2966 

6647 

4082 


3185 

5613 

3747 

4096 

43'7 


Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
/ Surgery 

(Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Interstitial radium 

Contact therapy 
Roentgen therapy 


Roentgen therapy 
Roentgen therapy 
Contact therapy 
Roentgen therapy 
Contact therapy 
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Table II — {continue^ 


Year 

Case 

1 

Treatment to Lip 

i Treatment to Neck 

1 

History 

Duration 

of 

Follow-up 

Glands 

on 

Admis- 

sion 

Meta- 

static 

Spread 

End 

Result 

Treatment 

Result 

1941 

3491 

3385 

3720 

Contact therapy 
Surgery 

Surgery 

No 

No 

No 

3 yr- 
8 mo. 

6 mo. 

6 yr. 

6 yr. 

6 yr. 

No 

No 

No 

No 

No 

No 

Clinic 

Clinic 

Clinic 

Satisfactory 

Satisfactory 

Satisfactory 

J942 

4433 

5175 

4281 

436’ 

5069 

6005 

6221 

4276 

Roentgen therapy 
Surgery 

Roentgen therapy 
Surgery 

Roentgen therapy 

Roentgen therapy 

Roentgen therapy 
Roentgen therapy 

No 

No 

No 

No 

Interstitial radium 
Roentgen therapy 
Radon seeds 
Roentgen therapy 

No 

1 yr. 

8 mo. 

6 mo. 

2| yr. 

2 mo. 

I yr. 

I yr. 

6 mo. 

5 y- 
5 y- 
s yr- 
5 yr- 

li yr. 

1 i yr. 

2 yr. 

5 yi-* 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

No 

Clinic 

Clinic 

Clinic 

Clinic 

Died 

Died 

Died 

Clinic 

Satisfactory 

Satisfactory- 

Satisfactory 

Satisfactory- 

Failure 

Failure 

Failure 

Satisfactory- 

1943 

4800 

4704 

5018 

6752 

5798 

Roentgen therapy 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 

Roentgen therapy 

No 

No 

No 

No 

Interstitial radon 
Roentgen therapy 

8 mo. 

6 mo. 

I yr. 

6 mo. 

5 mo. 

4 y- 
4 yr- 
1 yr. 
yr. 

ij yr. 

No 

No 

No 

No 

Yes 

No 

No 

No 

Yes 

Yes 

Clinic 

Clinic 

Died 

Died 

Died 

Satisfactory- 

Satisfactory 

Satisfactory- 

Failure 

Failure 

1944 

7108 

6864 

6406 

5163 

Interstitial radium 
Roentgen therapy 
Roentgen therapy 
Roentgen therapy 

No 

Roentgen therapy 
Interstitial radon 

No 

I yr. 

I yr. 

3 mo- 

4 mo. 

li yr. 

9 mo. 

I yr. 

3 yr- 

No 

No 

Yes 

No 

No 

Yes 

Yes 

No 

Died 

Died 

Died 

Clinic 

Satisfactory 

Failure 

Failure 

Satisfactory 


but who have shown no evidence of recur- 
rence in this interval are listed as satis- 
factory. Failure indicates inability to 
control the primary lesion or inability to 
destroy cervical metastases which may 
have appeared at any time during the 
follow-up period. 

SUMMARY 

In the fifteen year period, 1930 through 
1944, 1 12 cases of proved carcinoma of the 
lip were admitted for treatment to the 
Brooklyn Cancer Institute. 

A strong racial resistance was indicated 
by the absence of any lip lesion in Negro 
patients. A study of the histories failed to 
bring out any other evidence of hereditary 
influence. 

The disease is almost entirely limited to 
the male and by inference it is suggested 
that the male hormone or some variant of 
this hormone may be the intrinsic etio- 
logical agent while the extrinsic factors can 
be many. Ultraviolet light is probably the 
most potent of these. Certainly smoking 


which is so frequently ascribed as a causa- 
tive agent can be ruled out as so few lesions 
originate in the female though there has 
been a great increase in smoking among 
women in the last generation. 

Differential diagnosis is not difficult and 
with modern methods of biopsy, dark field 
examination, and so forth, there should be 
little or no chance of error. The greatest 
danger lies in those cases where the carci- 
noma is limited to the depth of the lesion 
and thus missed in the biopsy speciman. 

Accepted modalities of treatment are (i) 
surgery and (2) radiation. Radiation is 
subdivided into roentgen and radium 
therapy, each of which is again subdivided. 
End results obtained by all forms of treat- 
ment are reported. 

In the treatment of cervical metastases, 
end results favor block dissection of the 
neck. External irradiation alone was shown 
to be insufficient to control such extension. 

Eighty-six of ii2 patients (77 per cent) 
are recorded as having a satisfactory end 
result, no case being omitted because of 
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extent of lesion. These individuals have 
been followed up for from two to sixteen 
years, averaging six plus years. 

15a Clinton St. 

Brooklyn a, N. Y. 
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SURGICAL AND RADIATION TREATMENT 
OF CANCER OF THE BREAST* 

By ROLF BULL ENGELSTAD, M.D. 

OSLO, NORWAY 


I N RADIATION therapy, as otherwise in 
medicine, empiricism has played a great 
part in the indications for its use, as well as 
in the working out of methods. The em- 
pirical method has undoubtedly in many 
fields been the obvious and necessary one 
and has often been fruitful. This also ap- 
plies to radiation therapy in cancer, the 
development of which must necessarily be 
based on experience. The statistical evalu- 
ation of the treatment results has then 
offered some clues to the desirability of 
altering the methods. 

For malignant growths, however, there 
is the disadvantage in the procedure that a 
great many years are required for the col- 
lection of usable and comparable statistics, 
if this is at all possible. In the meantime 
our material, based on knowledge and ex- 
perience, has gradually become so extensive 
as to offer a fairly good basis for a logical 
construction of treatment methods. 

In cancer of the breast a number of con- 
ditions, for example varying demands on 
the diagnosis, variations in classification of 
the material, difference in technique of the 
surgical as well as of the radiation treat- 
ment, and the different composition of the 
materials, join in making the statistics for 
the treatment results a difficult basis for 
continued work. Only exceedingly exten- 
sive and highly uniform statistics should 
permit the drawing of definite conclusions. 
The best, quickest and most certain road to 
an adequate treatment would, therefore, in 
my opinion, be the development of tech- 
nique and methods on the basis of theoreti- 
cal reasonings, using the available materials 
from anatomical, histopathological, tumor- 
biological, radiobiological, clinical and phy- 
sical examinations. 

Making reservations for the shortcomings 


of the statistics, a review will here be given 
of the treatment results in cancer of the 
breast obtained at the Norwegian Radium 
Hospital, and according to a procedure that 
has been used here for a number of years. 
First, however, the logical foundation for 
our methods will be briefly considered. 

When first taking up these problems for 
discussion (at the annual meeting of “Norsk 
Kirurgisk Forening” in 1937) I raised the 
following questions, an answer to which is 
necessary for an evaluation of the impor- 
tance of radiation treatment in cancer of 
the breast: 

1. Is roentgen or radium irradiation as a 
supplement to surgical treatment likely to im- 
prove the obtainable results? 

2. Can radiation treatment replace surgical 
operation ? 

3. Will an energetic preoperative irradiation 
permit a less radical surgical intervention? 

4. What doses will secure the best possible 
effect? 

5. Should radiation treatment be given pre- 
operatively or postoperatively, or preopera- 
tively and postoperatively, and according to 
which technique? Should roentgen or radium 
irradiation be used? 

To the answer to these questions we 
hold some clues of fundamental impor- 
tance, namely first of all our experiences re- 
garding the radiosentitivity of the mam- 
mary carcinomas. The results from some 
of our investigations in this field have been 
published.^ In 92 cases, preoperatively ir- 
radiated with epidermicide doses, the degree 
of the irradiation effect was studied in con- 
nection with histopathological examina- 
tions after radical operation, three to eight 

* Engelstad, R. B. On treatment of carcinoma mammae. Ex- 
periences from Norwegian Radium Hospital, ylcta chir. Scandi- 
nau., 1942, S/, 545-572. 


* From the Norwegian Radium Hospital, Oslo, Norway. Chief: Rolf Bull Engelstad, M.D. 
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weeks after the preoperative treatment 

(Table i). 


Table I 

Cases 

Complete destruction of tumor 

17 

Strong irradiation effect 

40 

Moderate irradiation effect 

20 

No or inconsiderable irradiation effect 

IS 


92 


Seven of the 17 cases with complete de- 
struction of the tumor had beforehand been 
histopathologically examined. The clinical 
picture of the 10 remaining cases left hardly 
any doubt as to the diagnosis of cancer. 

The radiosensitivity of mammary carci- 
nomas thus shows great variations. A great 
many cases are very favorably influenced 
by irradiation, but there are also radiore- 
sistant forms. 

Neither do the lymph nodes react alike 
to irradiation. It is our definite impression, 
however, that radiosensitivity of these 
structures is less than that of the mammary 
tumor proper. 

Some years ago we made some unsuccess- 
ful attempts to find a definite relation be- 
tween the histopathological structure and 
radiosensitivity of the growth. Whether a 
classification or grading as used by Ge- 
schickter will prove able to give certain 
clues has not been tried in the present ma- 
terial. The examination, however, is at pres- 
ent an item of the hospital program. 

In fact, our observations on radiosensi- 
tivity of mammary carcinomas, showing 
fair agreement with those of other investi- 
gations, actually offer a rather good basis 
for the answer to the first four of our ques- 
tions. 

Ad. I. Considering the marked radiosensi- 
tivity of more than half the number of exam- 
ined cases, it seems reasonable to presume radi- 
ation treatment in addition to surgical opera- 
tion to be capable of improving the results. 

Ad. 2 and 3. On the other hand, the rather 
considerable number of mammary carcinomas 
with slight radiosensitivity makes a limitation 
of the treatment to irradiation or to local re- 
moval of tumor plus irradiation seem hardly 


justified. In this connection, however, the re- 
markable results obtained by the Englishmen 
Keynes and McWhirter after such procedure 
should be recalled. There is every reason to 
follow continued work in this field with the 
greatest interest. Particularly valuable would 
be the finding of a more suitable histopatho- 
logical classification than the one used today. 
Because of our personal experiences we do not 
yet feel justified in reducing the demands on 
the radical operation. 

We therefore still maintain the routine 
method of radical operation plus radiation 
treatment. 

Ad. 4. For the size of the doses we are call- 
ing on the same experiences and the same 
reasonings. To obtain the best effect in the 
greatest number of cases, the doses applied 
should be as large as possible without causing 
serious radiation injury. 

Ad. 5. To answer the last of the questions, 
some more factors than those mentioned above 
should be considered. The object of the radio- 
therapeutic procedures is not merely injury to 
or destruction of the tumor cells in the mam- 
mary region and in the adjacent regional 
lymphatics. Decisive for the fate of the patient 
is practically always the distant metastases. 
An effort to prevent these formations should 
therefore be our main task. 

This may seem hopeless, and if metasta- 
sis essentially happened hematogenously, 
so it would be. The great majority of inves- 
tigations, however, point to the lymphatics 
as the main route for the spread of cancer 
of the breast (“lymphatic permeation,” 
Sampson Handley), at least during .the 
comparatively early stages of the disease. 

In operable cases the surgical treatment 
— with more or less certainty — is capable 
of controlling the primar)'- tumor and some 
of the lymphatics, namely the axillary^, and 
at least some of the infraclavicular ones. 
But the supraclavicular, some of the deep 
fascial and the lymphatics on the inside of 
the chest wall are inaccessible to radical 
surgical therapy. Destruction of tumor cells 
along these lymph routes is the most im- 
portant task of radiation therapy. 

The areas to be irradiated are therefore, 
besides the mammar)’- region and the axilla, 
also the infraclavicular fossa, the supracla- 
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vicular fossa, the deep fascial and the in- 
trathoracic lymphatics. Most important 
are probably the latter. For the most effec- 
tive and homogeneous irradiation of these 
regions, the operative removal beforehand 
of the breast with the underlying muscula- 
ture and other soft parts is an essential ad- 
vantage. This appears most convincingly 
from some figures which I have included in 
some of my earlier works. In my opinion 
anatomical, radiophysical, tumor-biological 
and radiobiological reasons favor the belief 
that radiation ti'eatment for cancer of the 
breast should be given postoperatively in one 
treatment series and with large doses. 

The most important advantages of the 
procedure may be summed up as follows: 

(a) Conditions are rendered favorable 
for an homogeneous irradiation with the 
largest possible doses. 

(b) Access is rendered easier to the very 
lymphatics that most need the radiation 
treatment, and that are inaccessible to sur- 
gical operation. 

(c) Needless delay is avoided of the radi- 
cal operation of a tumor that possibly is 
only slightly radiosensitive, or even en- 
tirely radioresistant. 

The postoperative treatment may be 
given in the form of roentgen or radium ir- 
radiation. The roentgen treatment is given 
over two tangential fields covering the area 
from the anterior midline to the posterior 
axillary line, from the clavicle toward the 
costal arch in the mid clavicular line, in- 
cluding the mammary region, axilla and 
infraclavicular fossa (175 kv., 4 ma., filter i 
mm. Cu, focal skin distance 50 cm.). Daily 
doses of 350 to 400 roentgens and total doses 
of about 3,500 r per field are given. A large 
thorax may need a supplementary radia- 
tion field between the two tangential ones. 
In addition, a supraclavicular field is al- 
ways irradiated. In radium treatment, the 
thoracic field with axilla and infraclavicu- 
lar fossa is irradiated using a mold at a ra- 
dium skin distance of 3 cm., and greatly 
protracted (application period six to seven 
days). Teleradium is then used over the 
supraclavicular fossa. In radium treatment. 


daily doses of 500 to 600 gamma roentgens 
and total doses of 3,500 to 4,000 gamma 
roentgens are used. 

Satisfactory radiation penetration of the 
thoracic wall and of the other regions con- 
cerned are obtainable by both methods. 
But radium treatment, which we prefer for 
most cases, may offer certain advantages, 
such as a favorable distribution of the depth 
doses and continuous irradiation with low 
intensity over a comparatively long period 
of time. However, postoperative radium 
treatment of all mammary carcinomas is 
not possible with the disposable quantities 
of radium. If only for this reason must 
roentgen treatment be extensively used. 

For inoperable tumors, primary radia- 
tion treatment is given. If the tumor thus 
becomes operable, a radical operation is 
done and this is followed by postoperative 
irradiation. 

Cancer of the male breast is treated ac- 
cording to the same principles: radical 
operation and postoperative radiation 
treatment. 

It stands to reason that a special insti- 
tute for radiation treatment of cancer will 
admit a great many patients with recurrence 
or metastases, and who have earlier been 
treated at other hospitals. Such cases are 
seen to constitute a rather considerable 
part of the present material. 

Local recurrences, cutaneous or subcu- 
taneous nodules are treated with radium on 
a mold or roentgen therapy, occasionally 
with contact roentgen therapy. Freedom 
from symptoms, lasting up to more than 
ten years, has been obtained in a few cases. 

Lymph node recurrences are treated 
with teleradium or roentgen therapy. Also 
here freedom from symptoms lasting for 
years may be obtained in rare cases. 

Roentgen irradiation is used for skeletal 
metastases, often with singularly good pallia- 
tive effects, and sometimes with striking 
improvement of the roentgenological 
changes. 

As a rule, pulmonary and other visceral 
metastatses are not given radiation treat- 
ment. 
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Some years ago we tried total roentgen 
irradiation according to the method of 
Mallet in some cases of mammary carci- 
noma where there was a generalized ex- 
tension; with no expectations, however, 
from a method that can hardly be thought 
especially effective except for the most 
highly radiosensitive tumors. Neither was 
there any effect worth mentioning. There- 
fore we have in late years not been using 
total irradiation for general metastases 
from carcinoma of the breast. 

Some of the difficulties connected with 
an evaluation of the statistics of the treat- 
ment results for carcinoma of the breast 
have already been mentioned. The diffi- 
culties are so considerable that a compari- 
son of different statistics will often be of 
very little value. When even so I have con- 
sidered the publication of the material from 
the Norwegian Radium Hospital to have 
some interest, this is, for one thing, because 
the material has gradually become so ex- 
tensive that some of the sources of error are 
sufficiently reduced to justify this statisti- 
cal study. It will, at any rate, give a 
certain impression of the value and the 
deficiencies of the treatment methods em- 
ployed. An analysis of the material, col- 
lated with other experiences, might also be 
thought capable of rendering some support 
to our efforts to improve the treatment. 

The first difficulty to be faced, when 
working on cancer of the breast material, 
is the classification of the stages. One has 
to remain satisfied with a rather rough 
classification, based on the simplest possible 
clinical and pathologic-anatomical condi- 
tions that are capable of one interpretation 
only. Nevertheless, the border lines will be 
blurred and the classification often uncer- 
tain. 

For a number of years we have been 
using the following classification:* 

* The clinical demonstration of lymph node metastases has 
only relation to the cases where primary radical operation is not 
performed, as it is, of course, also necessary to classify these cases 
at the beginning of the treatment. In all cases primarily operated 
upon, i.e., all the patients who have received postoperative irradi- 
ation, the classification in stages is based upon histopatholo^ical 
examination of the lymph nodes. 


Stage i: Operable cancer of the breast with no 
clinically or histopathologically demonstra- 
ble spread. 

Stage II : Operable cancer of the breast with 
clinically or histopathologically demonstra- 
ble operable metastases to the axillary 
lymph nodes. 

Stage III: Inoperable cancer of the breast or 
inoperable axillary or infraclavicular me- 
tastases, or supraclavicular metastases (op- 
erable or inoperable). 

Stage iv: Distant metastases (or recurrences). 

Besides the erroneous sources of the clas- 
sification, attributable to the inevitable 
presence of transitions, the ever existing 
possibility of uncertainty, due to imperfec- 
tion of our examination methods, must be 
considered. Not the least difficult is classi- 
fication of the individual patient in Stages 
I and II; this may even be impossible, es- 
pecially in a large and inhomogeneous ma- 
terial like the present one. For some pur- 
poses the two stages will, therefore, for 
practical reasons, be regarded as one group. 

In spite of all shortcomings, I believe 
our classification to be sufficiently sirnple 
to be practically applicable. It gives three 
large main groups: 

The operable cases — with or without spread 
to the adjacent regional lymph nodes (Stages 
I and ii). 

The inoperable cases — inoperable either be- 
cause of conditions in the primary tumor 
proper or in the adjacent regional lymph nodes, 
or because metastases have reached the 
lymphatics of regions that because of their 
location are inaccessible to radical surgery. In 
these cases, however, the condition is in a 
larger sense still regional (Stage iii). 

The incurable cases — in which spread has 
progressed beyond the regional lymphatics, 
forming distant metastases (Stage iv). Also 
recurrences in patients, who have earlier been 
treated elsewhere have, for practical reasons, 
been included in this group, although they 
actually belong outside the frame of a sys- 
tematic stage classification. 

The material here presented covers all 
patients treated — or examined — for cancer 
of the breast at the Norwegian Radium 
Hospital during the years 1932-1942. A 
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total of 1-^384 patients have been treated 
here during this period; only those are 
included who have been observed for at 
least five years. Table ii shows grouping 
of the material according to sex, civil 
position and number of children. 


Table II 

Cases 

Per 

Cent 

Male 

9 

0.6 

Female 

U 375 

99-4 

of whom: unmarried 

394 


married 

number of children 

g8i 


unknown 

181 


0 children 

126 


I child 

159 


2 children 

169 


3-5 children 

259 


6 children or more 

103 



I am content to record this distribution, 
and merely to deduce that the most varied 
categories are found well represented in the 
material: married and unmarried, women 
childless or with several children. Some 
time ago I had a statistician study these 
conditions compared to those in the normal 
population. The result of this evaluation 
was difficult to judge, but cancer of the 
breast seemed somewhat more frequent in 
women with few children than in those with 
a large number. At the same time, the can- 
cer frequency within the various profes- 
sions was investigated, but no statistically 
significant variations could be shown from 
one group to another. 

The distribution of the ages is seen in 
Table iii. 

Table III 


Under 30 years ii 

30-39 years 141 

40-49 years 391 

50-59 years 38a 

60-69 years 299 

Over 70 years 160 


1.384 

The great majority of cases is found in 
the three decades from forty to sixty-nine 
years, and as many as 56 per cent in the 
forties and fifties. About 10 per cent is 


found as early as in the thirties, whereas 
before the age of thirty years the condi- 
tion is very rare. This age distribution, 
which is fairly well known, may serve to 
illustrate the great social importance of 
mammary carcinoma. 

It is a common belief that cancer of the 
breast is most frequently found in fat 
women. The present material indicates no 
tendency in this direction (Table iv), but 
definite conclusions cannot be drawn, as 
there is no material that can be used for 


comparison. 

Table IV 



Cases 

Per Cent 

Corpulent 

265 

19.0 

Normal figure 

862 

* 62.4 

Thin 

257 

18.6 


The histories have been studied with a 
view to other information concerning the 
patients’ physique and appearance, whether 
they have been strikingly feminine or more 
masculine types, but no usable clues have 
been found. 

In Table v some information from the 
histories has been recorded. 

Table V 



Cases 

Earlier mastitis 

36 

Earlier adenofibrosis 

37 

Menstrual disturbances 

41 

Pregnancy, lactation 

24 

Trauma 

50 


As is seen, a'history of mastitis, adenofi- 
brosis, menstrual disturbance or trauma is 
not very frequent, at least not as frequent 
as to be considered of special importance in 
connection with the question of the etiol- 
ogy. The 24 cases occurring, or being 
shown, during pregnancy or lactation will 
be discussed at a later point. 

Distribution of the material into the 
various stages (Table vi) will evidently not 

Table VI 



Cases 

Per Cent 

Stage I 

278 

20. 1 1 

Stage 11 

494 

35 -7/ 

Stage III 

182 

13 -I 

Stage IV 

430 

31-1 


55 - 8 % 
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be the same from a radiotherapeutic insti- 
tute as from a general surgical department. 

Stages I, II and iii are seen to make up 
68.9 per cent, Stages i and ii, 55.8 per cent 
of the total material. As these groups are the 
most interesting to us, they will be espe- 
cially discussed in the following. 

The fact that as many as 31.1 per cent are 
found in Stage iv is in itself not surprising, 
considering that these patients can be 
treated radiologically only, and therefore 
are referred to us. In this group there are 
some patients with distant metastases to 
the skeletal system, to the lungs and other 
internal organs. Of these the skeletal me- 
tastases are well suited for palliative roent- 
gen treatment, whereas the others, as a 
rule, are intractable. There are some pa- 
tients with recurrences (or metastases) after 
earlier treatment at other institutes. These 
are local recurrences, often readily in- 
fluenced, and in which freedom from symp- 
toms years long in duration is not rarely 
obtained, lymph node recurrences or me- 
tastases which can be influenced to some ex- 
tent, and recurrences (or metastases) to 
the skeletal system, to the lungs and to 
other internal organs, with the possibilities 
for treatment described above. 

Especially during the first years of the 
Hospital’s activities was the number of 
advanced cases (Stages iii and iv) compar- 
atively very large. This condition has 
gradually become somewhat altered, partly 
because the lack of accommodation has 
made us refuse many hopeless cases. There 
is the possibility, however, that a different 
cause — ^namely, more attention on part of 
the patients and the physicians is partly 
responsible for this change in late ye are in 
the direction of the earlier stages. This 
would be a result of the educational work 
that has been concentrated on cancer o 
the breast more than on any other form o 
the disease. 

Up to 1934 inclusive there were more pa- 
tients in Stage iv than in Stages i and ii 
together, but conditions have steadily im- 
proved. In 1938 and 1939 the number of 
patients in Stage i alone about equalled 


that in Stage iv, and the following years 
have shown more patients in Stage i than 
in Stage iv. There is no chance of this 
change being the result of an altered evalu- 
ation of the stages on our part, as Stage iv 
is an absolutely clear cut and well defined 
group, which, in contrast to the other 
stages, allows no fluid transitions. Only 
cases showing recurrence or distant metas- 
tases are registered as Stage iv. 

It might be of interest to find out whether 
the distribution to the different stages bears 
some relation to the age at which the dis- 
ease occurs (Table vii). 

Table VII 


PERCENTAGE DISTRIBUTION TO STAGES 



I 

II 


III 

IV 

Under 30 years 

45-5 

45 

5 

8.5 

9.0 

30-39 years 

17.0 

42 

6 

39-9 

40-49 years 

22.3 

37 

6 

II -3 

28.8 

50-59 years 

19.9 

33 

7 

13-4 

33-0 

60-69 years 

17.4 

35 

8 

13-7 

33-1 

Over 70 years 

21.3 

28 

.8 

21 .3 

28.6 


The number in the age group below 
thirty years is too small to be included. 
Stage II shows comparatively few cases 
from the oldest age group; that, on the 
other hand, is noticeably well represented 
in Stage iii. Less attention on part of the 
aged may possibly be partly responsible 
for ■ this. Stage iv has its greatest per- 
centage contribution in the age group 
thirty to thirty-nine years, which possibly 
may have some connection with the 
often very rapid spread seen in young pa- 
tients. On the other hand, many chance 
conditions will certainly make themselves 
especially felt in Stage iv. 

Next the treatment methods employed 
will be considered (Table viii). 

Stages I and ii are joined into one group, 
having been treated according to the same 
principles. 

Radical operation followed by postopera- 
tive irradiation has been used in the great 
majority of cases in Stages i and ii. The 
fairly extensive use of other methods, as 
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seen from Table viii, is due partly to the 
deficient development of our present treat- 
ment methods during the first years of our 
activities, partly to the fact that we have 
not always been free in the choice of treat- 
ment; that has been decided by dispositions 
already made before the admission to the 


Table VIII 



Stages 

i-ii 

Stage 

in 

Stage 

IV 

Non-radical operation 

3 

1 


Non-radical operation plus 
irradiation 

41 

10 

4 

Radical operation 

3 

1 

I 

Radical operation plus pre- 
operative irradiation 

36 

23 


Radical operation plus pre- 
and postoperative irra- 
diation 

18 

16 


Radical operation plus post- 
operative irradiation 

609 

61 

10 

Irradiation only 

ao 

38 

317 

No or incomplete treatment 

42 

31 

98 


Norwegian Radium Hospital. In Stage iii 
are seen a number of cases of amputation of 
the breast with axillary dissection. These 
are partly inoperable tumors that have be- 
come operable subsequent to radiation 
treatment, partly supraclavicular metasta- 
ses where these have been thought capable 
of being controlled by irradiation, and 
partly where the method has been thought 
capable of giving the best possible palliative 
effect and prolongation of life. The latter 
arguments also apply to most patients in 
Stage IV in whom radical operation has 
been done in spite of the presence of distant 
metastases. 

The postoperative control examinations 
of these patients have, in the great majority 
of cases, been made by ourselves, where 
difficulties of geographical or other nature 
have not been too great. In the latter and in 
a few other cases the control examination 
has been made at the hospital of the pa- 
tient’s home district, where she has usually 
also been operated on, or by the patient’s 
own physician. Observation of the patient 


has, as a rule, been continued beyond the 
usual period of five years. In every case 
contact with the patient has been kept up 
by some means. 

This control system has proved very 
effective. Of the 1,384 cases only 7 patients 
have been lost track of. 

Six hundred and ninety-eight patients 


have an observation period of ten years 
(Table ix). 

Table IX 


Total 

Symp- 

tom 

Free 

Per Cent 

Stage I 
Stage II 
Stage III 
Stage IV 

lool 

23 oP^° 

91 

277 

3 

8 

34.4] 

3-3 

2.9 


Table ix does not require extensive com- 
ments. It shows a ten year symptom-free 
period in 41.8 per cent of the cases in Stages 
I and II together. Some patients who have 
died from intercurrent disease and without 
signs of recurrence of the cancer have not 
been included, so that the correct percent- 
age of recoveries actually is somewhat 
higher. 

The nearly 3 per cent of symptom-free 
cases in Stage iv may seem surprising. All 
of these patients, however, have been 
treated for local recurrence. In no case 
with distant metastases has ten years, or 
even five years, of freedom from symptoms 
been obtained. 

The mammary cancer was bilateral in 44 
patients, in most cases with a shorter or 
longer interval of time between manifesta- 
tion of the cancer in the two breasts. Of 
these there were 8, that is 18.6 per cent, 
symptom free after ten years. 

No patient in the present material has 
been observed for less than five years, and 
the results will be studied somewhat more 
closely. A review of the results after five 
years of observation is found in Table x. 

The foqr stages seen collectively show 520 
of I3377 cases to be symptom free after 
five years, that is jy.S per cent. There is no 
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Table X 



Total 

Symptom 

Free 

5 Years 

Per Cent 

Stage I 

274 

220 

80.3 

Stage 11 

494 

261 

52.8 

Stage III 

181 

17 

9.4 

Stage IV 

42S 

22 

5-1 


reason, Jiowever, wliy patients belonging in 
Stage IV should be included in this general 
review, partly because the condition in 
these patients has become generalized, 
partly because they have been treated 
elsewhere at some earlier point of time, 
and have come to the Radium Hospital 
with recurrences to receive palliative treat- 
ment, or merely because they have wished 
something to be done. It is remarkable 
nevertheless that five years of freedom 
from symptoms has been obtained in 5.1 
per cent of these hopeless cases. The great 
majority of these is made up from patients 
with local recurrence; in a few cases there 
are lymph node recurrences in the axilla 
or supraclavicular fossa. 


tion will be given of the five year results 
for the total material (Table xi). 

In view of the fact that many patients in 
the present material are of an advanced 
age, it stands to reason that some have died 
from intercurrent disease in course of the 
observation time. A really correct picture 
of the value of the treatment methods ap- 
plied would require a correction for the 
symptom-free patients who have died from 
intercurrent disease. In some cases, how- 
ever, an estimation may be difficult or in- 
formation unsatisfactory, and I have there- 
fore desisted from correcting the results to 
a calculated freedom from symptoms, and 
shall merely state that the percentage num- 
bers recorded undoubtedly are somewhat 
low. 

The presence in the five year material of 
65 cases (47 per cent) in the different stages 
of bilateral manifestations should also be 
mentioned. Twenty-one of these, or 
per cent, are symptom free. 

In Table xii are seen the results after 
five years of observation for Stages i and 
n collectively. The material consists of 768 
patients. 


Table XI 



Stage I 

Stage II 

Stage III 

Stage IV 

Symptom free 

220 (80.3%) 

261 (52.8%) 

17 ( 9 - 4 %) 

22 ( 5 - 1 %) 

Symptom free, died from intercurrent disease 

20 

38 

8 

5 

Alive with recurrence 

I 

13 i 

6 

15 

Died from breast cancer 

33 

182 

150 

386 


Study of the total result for Stages i, n 
and HI gives 498 symptom-free cases after 
five years of observation in a material of 
949 patients, that is 5-? .5 per cent of opera- 
ble and inoperable cases. Most interest, 
however, centers on Stages i and ii, the 
operable cases, because only here can one 
speak of a radical radiological-surgical 
treatment, and because only these two 
stages are capable of offering comparable 
statistics. 

Before proceeding in our study of Stages 
I and 11, however, more accurate informa- 


The present material, in comparison 
with the one which I published in 1942, 
shows further improvement. In 1942 there 


Table XII 



Number 

Per 

Cent 

Symptom free 

Symptom free, died from inter- 

481 

62.6 

current disease 

58 

7.6 

Alive with recurrence 

14 

1.8 

Died from breast cancer 

215 

28 .0 
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was freedom from symptoms after five 
years in 77.4 per cent of the cases in Stage i, 
in 46.8 per cent in Stage ii, and for stages 
I and II collectively the result was 54.4 
per cent. Possibly the larger numbers, and 
therefore the more reliable statistics may 
be held partly responsible for the apparent 
improvement. It should be permissible, 
however, to think that the continued de- 
velopment and systematizing of the treat- 
ment methods has also played a part. 

To find out whether age is of any impor- 
tance in the prognosis, in Table xiii the 
results for Stages i and ii have been ar- 
ranged according to age. 


Table XIII 


Age 

Total 

Symp- 

tom 

Free 

Per 

Cent 

Under 30 years 

10 

S 

50.0 

30-39 years 

84 

53 

63.1 

40-49 years 

234 

171 

73-1 

50-59 years 

203 

117 

57.6 

60-69 years 

157 

90 

57-3 

Over 70 years 

80 

45 

56.1 


The age group under thirty years shows 
the lowest percentage number 0/ symptom- 
free cases; however, the number is too small 
for conclusions to be drawn. The result for 
the group thirty to thirty-nine years is 
more favorable than for ' any group over 
fifty years, but poorer than for the group 
forty to forty-nine years; this ranks highest 
of all with 73.1 per cent. Therefore the 
material does not indicate a particularly 
bad prognosis for the relatively young. On 
the contrary, the results are apparently 
poorest in the older ages. 

The results should also be studied in re- 
lation to the different treatment methods 
employed. This comparison must be limited 
to Stages I and ii, the smaller groups being 
left out (Table xiv). 

The highest percentage of symptom-free 
cases is found among the postoperatively 
irradiated cases, whereas the two other 
groups are too small to justify a comparison. 

The routine treatment method at the 


Table XIV 



Total 

Symp- 

tom 

Free 

Per 

Cent 

Radical operation plus pre- 
operative irradiation 

36 

20 

55.6 

Radical operation plus pre- 
and postoperative irra- 
diation 

18 

12 

66.7 

Radical operation plus 
postoperative irradiation 

609 

420 

69 .0 


Norwegian Radium Hospital, namely tele- 
radium treatment of the supraclavicular 
fossa and radium on a mold over the mam- 
mary field with axilla and infraclavicular 
fossa, has already been given. In Table xv 
these patients have been separated from 
those treated with roentgen therapy, and 
also the ones operated on and postopera- 
tively treated at the Norwegian Radium 
Hospital have been placed in a separate 
group. In the present material this latter 
group is still very small, but it has grown 
considerably in the following years. How- 
ever, as yet the observation time is too 
short. 

Table XV 

POSTOPERATIVELY TREATED, STAGES I AND II 



Total 

Symp- 

tom 

Free 

Per 

Cent 

Norwegian Radium Hospi- 
tal routine method 

448 

320 

71.4 

Operated and postopera- 
tively irradiated at Nor- 
wegian Radium Hospital 

22 

19 

86.4 

Roentgen treated 

139 

73 

52-5 


Of the 11 patients, operated upon and 
postoperatively treated at the Norwegian 
Radium Hospital, 19 (86.4 per cent) are 
symptom free after five years. As men- 
tioned, however, the number is too small 
to be statistically significant. But also our 
impressions in late years tell of somewhat 
more favorable results in these cases. I have 
no intention to suggest that this, if true, 
would be attributable to our surgical tech- 
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nique. But the early institution in these 
conditions of postoperative radiation treat- 
ment, four to five days after the operation, 
may play some part. And there is good rea- 
son for assuming this to be an important 
point. 

Table xv further shows better results to 
be obtained after our postoperative radium 
treatment than after roentgen irradiation. 
Not attaching too much importance to 
these figures, I still believe them to be the 
expression of a certain real difference. It 
should be mentioned in this connection 
that the radium-treated patients are, by 
no means, a selection of favorable cases. 
The amount of radium at our disposal at 
the hospital is not sufficient for radium on 
a mold for all patients who need it, and 
roentgen irradiation has therefore to be 
used for some. The rule is, then, that pa- 
tients in Stage ii are given priority in treat- 
ment with radium, as in these cases the 
treatment is considered most urgently 
needed. When there is not enough radium 
for all, roentgen treatment is therefore 
first of all given to patients in Stage i. 

As mentioned above, a rather extensive 
use of roentgen radiation for postoperative 
treatment is unavoidable. The quantities of 
radium required for treatment of all cases 
would far exceed the amount in this coun- 
try today. Too much importance must 
naturally not be attributed to the figures 
given here. When evaluating the treatment 
results for cancer of the breast the errone- 
ous sources are many and incalculable. 

The question must now be asked: Is 
there any good reason why radium treat- 
ment should give better results than roent- 
gen irradiation, considering that the biologi- 
cal effects of the two kinds of rays are iden- 
tical? The answer will be that, at least with 
the methods used today, the conditions for 
radium treatment are possibly more fa- 
vorable. The distribution of depth doses' 
is very helpful, and — what is possibly even 
more important — continuous irradiation 
with radium, with low intensity over a 
period of six to seven days may, according 
to the present knowledge of the importance 
of the time factor to the biological radia- 


tion effect, well be thought to yield some- 
what more than the fractionated or pro- 
tracted-fractionated roentgen irradiation. 

It would, in my opinion, be a mistake 
to neglect the indicated difference in treat- 
ment results of the two forms of postoper- 
ative irradiation. The consequence of this 
must be an attempt to modify the tech- 
nique of roentgen irradiation so that this 
will approach as nearly as practically possi- 
ble the conditions of radium treatment. For 
this purpose we have tried partly a reduc- 
tion of the radiation intensity, but first and 
foremost a more fractionated irradiation, 
with two daily seances, permitting a some- 
what larger daily dose. As soon as the re- 
sults had become clear to us, we changed 
the postoperative roentgen treatment of 
cancer of the breast at the Norwegian Ra- 
dium Hospital, in an effort thus to improve 
the results. 

Before leaving the statistical discussion 
of our material, a special group of mam- 
mary cancers, namely those occurring in 
connection with pregnancy or lactation, 
should be mentioned. It is probably a 
general experience that cancer of the breast 
in these conditions is particularly malig- 
nant, possibly because of the change in 
hormonal conditions. The considerable 
difficulty of recognizing a tumor in a lac- 
tating breast may be partly responsible. It 
is important in these cases that the breast 
should be emptied of milk before the exam- 
ination. By this means an otherwise im- 
palpable tumor may be felt. 

The present material includes 24 cases 
of cancer of the breast during pregnancy 
and lactation. The distribution to the dif- 
ferent stages and the results after five 
years of observation are seen in Table xvi. 

Earlier our impression has been that the 
prognosis in these cases was hopeless, but 
this is apparently wrong. A decisive factor 
heretofore has possibly been the often late 
institution of treatment in these cases be- 
cause of the diagnostic difficulties. Making 
reservation for the small number in this 
part of the material, the chances for re- 
covery in the early stages (Stages i and 11) 
do not seem essentially different from what 
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is to be expected in the other forms of the 
disease. In any case, it should be permissi- 
ble to regard the prognosis as not hopeless. 

During the period covering this material 
no other method than operation and radi- 
ation treatment has been used by us to 
any extent worth mentioning. We have 
thus only lately and to very small extent 


Table XVI 



Total 

Symp- 

tom 

Free 

Per 

Cent 

Stage I 

4 

4 


Stage II 

9 

6 


Stage in 

1 

0 


Stage IV 

9 

0 


All stages 


10 

41 .6 


tried the effect of hormones on mammary 
cancer. 

Preclimateric castration of patients with 
cancer of the breast has for a long time had 
its adherents. This has been based partly 
on animal experiments (Lacassagne et al.)^ 
partly on experience of the greater malig- 
nancy of mammary cancer during preg- 
nancy and lactation. Formerly we have 
very rarely used this method, and then 
only for otherwise intractable metastases 
or recurrences. We have not earlier used 
castration as part of the routine treatment. 
The most marked effect observed up to 
now, as far as I have been able to find out, 
has been limited chiefly to cases with dis- 
tant metastases, especially to the bony 
skeleton. Although animal experiments may 
have proved castration at a young age ca- 
pable of preventing mammary cancer, this 
does not mean that castration at an ad- 
vanced age would have the same effect on 
the fully developed cancer. The value of 
castration as part of the routine combined 
treatment of cancer of the breast has not 
been convincing. It is therefore natural that 
a treatment so strongly affecting the lives 
of women will be regarded with some re- 
serve. 

Lately, however, another method has 


been added, necessitating a revision of this 
view, namely the experiences of the effect 
of the androgenous hormone. Up to now 
the method has been tried here in no more 
than II cases, with daily injections of loo 
mg. of testosterone propionate (Testin 
Nyco) up to total doses of 2,500-4,000 mg. 
Our material consists of 3 patients with 
local recurrence, and with convincing re- 
sult in no case; 4 patients with metastases 
to the spine, with some relief from pain in 2, 
but with objective improvement in none; 
and 3 patients with metastases to the lungs, 
showing distinct reduction of the metasta- 
ses in one, no change in the second, and 
continued progression in the third, and 
finally one patient with supraclavicular 
lymph node recurrence in whom question- 
able temporary improvement was seen. 
At present we have some other patients re- 
ceiving the treatment, but it is too early to 
judge the effect. 

Our personal results are thus very mod- 
est, but some cases have been recorded 
(among others by Adair and Prudente), 
one has also been demonstrated to me, in 
which striking effect had been obtained, 
even if merely temporary. It can therefore 
hardly be doubted that treatment with the 
androgenous hormone in large doses may 
have some influence on the condition, at 
least on some of its manifestations. 

Collating all experimental and clinical 
observations, it seems most probable that 
the sexual hormones play some, possibly a 
great part in the occurrence and further de- 
velopment of mammary cancer, and that 
the influence on the hormonal balance may 
be used therapeutically. 

We liave therefore thought it appropri- 
ate to make these problems a subject of 
investigation. At present the work js pend- 
ing in collaboration with Knud Nicolaysen, 
Jens Bjgirneboe and Per Laland. The pro- 
•cedure today at the Norwegian Radium 
Hospital is the following: 

For Stage i the usual radiation and sur- 
gical treatment is used, as a rule not in con- 
nection with any form of hormonal therapy. 

Also for Stage ii the radiation and surgi- 
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cal treatment is unchanged, but here it is 
combined witli ovarian roentgen irradiation 
with doses of 1,200-1,500 roentgens (meas- 
ured on the skin) over each of two (or 
three) fields, followed by testosterone propi- 
onate 100 mg., three times a week for ten 
weeks. During the treatment period the 
urine is regularly examined for androgenous 
hormone. 

For Stage iii the same combined radia- 
tion and surgical treatment is given as be- 
fore, adapted to the special conditions of 
the individual case, and in addition the 
ovaries are irradiated and testosterone pro- 
pionate injections given in some cases. 

Stage IV is usually treated with irradia- 
tion over the ovaries and possibly with 
testosterone. Roentgen irradiation is used 
as before for skeletal metastases, and 
roentgen or radium treatment for local re- 
currences, as for recurrences or metastases 
to lymph nodes, whereas metastases to 
the lungs and other visceral organs, as be- 
fore, are given local irradiation in excep- 
tional cases only. 

The doses used for irradiation of the 
ovaries are considerably larger than the 
usual roentgen castration doses. It has 
lately been claimed by several authors 
that producing menopause is not enough. 
It is believed that a stronger influence on 
the ovarian hormone production is re- 
quired. For the same reason irradiation of 
the ovaries is used also after the climac- 
terium. Otherwise there are no clues to 
the determination of the optimal roentgen 
dose for the ovaries; possibly they should 
be even larger than those used today. 

The development of a severe and stub- 
born leukopenia sometimes makes the com- 
bination of postoperative radiation treat- 
ment and irradiation of the ovaries difficult 
to accomplish. Therefore the advantage of 
an operative castration may be considered. 
Temporarily we are trying to gain the 
point by reducing the size of the fields for 
ovarian irradiation as much as possible, 
in every case marking off projection of the 
ovaries on the abdomen and on the back. 

It is still too early to form an opinion of 


the possibility for making use of the dis- 
coveries in late years in the field of atomic 
physics in the treatment of cancer of the 
breast. This applies to neutrons, positrons 
and fast electrons alike. The latter might 
be thought capable of offering certain ad- 
vantages, if they can be emitted from the 
apparatus in sufficient amounts and in a 
wide enough beam. Neither is applicability 
of the radioactive isotopes very well known. 
Were isotopes with long half-life period and 
with sufficient intensity of the gamma rays 
available, these might perhaps enable a 
more extensive use of postoperative radia- 
tion treatment, according to the method 
that has for a long time been used at the 
Norwegian Radium Hospital. Another 
question, and still more important, is what 
can be obtained by an internal selective ir- 
radiation, that is the peroral or parenteral 
use of isotopes with short radiation period 
and with special affinities, conditioning a 
deposition in the tumor cells or in the tu- 
mor-infiltrated organs and tissues. 

Finally, it should be mentioned that in 
cancer of the breast attempts have been 
made to use the radioactive isotopes for 
diagnostic purposes, here also taking ad- 
vantage of a special affinitity for the tumor 
cells. 

A sound scientific evaluation of the vari- 
ous new methods that are being or will be 
tried in the years to come, will probably re- 
quire a number of years. Although it might 
be permissible to expect great results from 
some of these methods, there is no reason 
today why our present irradiation and 
surgical methods should not be continued. 
The development in recent years of the 
combined radiation and surgical treatment 
has been seen to bring about a noticeable 
improvement in the results. Continued de- 
velopment in this field, combined with the 
efforts to enable an early diagnosis, will 
undoubtedly lead to further improvement 
of the results for this exceedingly important 
form of cancer. 

Norwegian Radium Hospital 
Oslo, Norway 
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COMPLICATIONS FOLLOWING THE USE OF LOW 
INTENSITY, LONG RADIUM ELEMENT NEEDLES 
IN THE TREATMENT OF CANCER 
OF THE CERVIX UTERI* 

By G. W. WATERMAN, M.D., titij E. M. TRACY, M.D. 

PROVIDENCE, RHODE ISLAND 


I N SEVERAL articles published since 
I9 jo5'6.h.i 2 have described and illus- 
trated a method of treating cancer of the 
cervix with long element needles. Survival 
rates both five and ten years have been 
given and complications reported briefly. It 
is the intention in this paper to discuss 
complications in more detail in order to 
dispel certain naturally occurring fears as 
to the propriety of placing these long 
needles deep into the pelvic structures. 
Severe infections, peritonitis, parametritis, 
frequent fistula formations, injuries to 


bladder, ureters and intestines have been' 
foreseen and warned against. That this has 
not been our experience, as we hope to 
show, we attribute to the type of needle 
used and to the wide distribution of these 
weak sources by which we have attained a 
more uniform irradiation of high total 
dosage. 

A study of the natural course of carci- 
noma of the cervix reveals that its spread 
into the pelvic structures is by two routes 
(Fig. i): (i) primarily by direct infiltration 
into the paracervical and parametrial 



Fig. I. This photograph of the authors’ hysterectomy specimen is shown to illustrate the mechanism by 
which ureteral obstruction occurs. Note direct invasion of parametrium from the cervix and secondary 
invasion or growing-in of carcinoma from hypogastric and obturator nodes. Most ureteral obstructions 
are the result of carcinomatous invasion and are not of radiation origin. Specimen was removed from pa- 
tient whose cervical cancer had been treated transvaginally with roentgen irradiation with superficial 
healing. 


* From the Tumor Clinic, Rhode Island Hospital, Gynecological Service, Providence, Rhode Island. Presented at the Forty-eighth 
Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 16-19, 1947. 
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structures and adjacent viscera, (2.) second- 
arily by lymphatic metastasis to pelvic 
nodes followed by invasion beyond their 
walls into surrounding tissue spaces with 
final growing back towards the cervix and 
complete parametrial fixation when the 
outward and inward masses join. The 
ureters may be caught in either form of ex- 
tension. Their walls may be invaded and 
narrowed, and obstruction occur. The 
bladder base is invaded anteriorly and the 
rectum posteriorly. When, by the natural 
course of the disease, ulceration occurs with 
necrosis and crater formation, fistula is the 


ords of 621 patients seen and examined at 
the Tumor Clinic of the Rhode Island 
Hospital 1926-1941. Of this number 95 
were too advanced to treat, received their 
initial treatment elsewhere, or were treated 
with roentgen radiation for palliation only. 
Thirty-seven were treated by other meth- 
ods than needles, leaving a total of 489 
cases where needles were used as the 
primary planned treatment, 77 per cent of 
all the cases. (Many of the cases not treated 
with needles came in the earlier years when 
we were experimenting and had not yet 
adopted the needles as routine.) 


Table I 


Year 

Stage 

Needles 

Roentgen 

Treatment 

Time 

Cause of death 

1927 

ni 

+ 

0 

9 days 

Embolism 

1928 

III 

+ 

0 

14 days 

Nephrosis toxic (autopsy) 

1928 

IV 

4 " 

0 

25 days 

Hemorrhage 

1930 

IV 

4 * 

0 

30 min. 

Collapse — after anesthesia 

1931 

III 

+ 

0 

32 days 

Sepsis — thrombophlebitis 

1931 

IV 

4 " 

4 * 

21 days 

Pyelonephritis (autopsy) 

1932 

III 

+ 

0 

16 days 

Pyelitis — peritonitis 

1932 

IV 

+ 

0 

3 days 

Embolism 

1935 

III 

+ 

0 

33 days 

Peritonitis 

1936 

III 

0 

4 " 

30 days 

Pyelitis — B. colt 

1937 

HI 

+ 

4 * 

22 days 

Hemorrhage 

1937 

IV 

+ 

4 - 

1 4 days 

Pelvic cellulitis; peritonitis 


natural termination. When cancer of the 
cervix in the more advanced forms is 
treated with radium, it is often difficult to 
say whether the fistulous complication or 
ureteral obstruction occurred as the result 
of the disease or the radium treatment. It is 
really only in the early case where the 
fistula comes immediately following treat- 
ment and where the cancer is controlled 
that responsibility can be justly deter- 
mined. The injuries caused by radium 
and roentgen rays through their destruc- 
tive action on the normal tissues have been 
well described in the literature’-^'^''*®'^ and 
need no further elaboration in this paper. 

M.A.TERIAL FOR STUDY 

This study is based on the clinical rec- 


FOL LOW-UP 

As our follow-up through our secretary 
and social worker has been very efficient 
and as practically all our patients are 
Rhode Island residents — a small state — we 
feel that our records are quite complete 
with only 2 cases lost (a follow-up of 99.7 
per cent). 

COMPLICATIONS 

The following complications have been 
selected for discussion: (1) immediate 
mortality; (2) fistula formation; (3) urinary 
complications; (4) intestinal complications; 
(s) severe inflammatory reactions. 

Immediate Mortality. By immediate mor- 
tality we mean death occurring during 
hospital stay following treatment (Table 1). 
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A review of these deaths shows a gross 
mortality for the 621 cases absolute of 12 of 
621, or 2 per cent, or for the cases treated 
with radium needles, ii out of 489, or 2.2 
per cent. All of these deaths were in ad- 
vanced cases in anemic, debilitated, and 
often septic states. All occurred before 
1938. The 2 deaths due to embolism cer- 
tainly are not directly attributable to the 
method. The 2 deaths from hemorrhage 
might conceivably be but as they both oc- 
curred some time after the radium needles 
were removed, it is doubtful that the 
needles were the cause. The i postanes- 
thesia collapse death is not due to the 
needles. Three cases of death from kidney 
sepsis or nephrosis surely represent poor 
preoperative study and preparation rather 
than a fault of the needles. The 3 cases of 
peritonitis or cellulitis resulting in death 
(0.6 per cent of treated cases) occurred be- 
fore we had any sulfa drugs or antibiotics 
for combatting such conditions. The fact 
that we have had no immediate mortality 
from 1937 through 1946, except i case of 
embolism who died on the ninth day, in 
394 cases treated would seem to indicate 
that needles are not directly responsible or 
should not be responsible for immediate 
mortality if cases are carefully studied as to 
blood status and kidney function, with 
intravenous pyelography, etc., and if pos- 
sible sources of sepsis are cleared up either 
by preliminary roentgen therapy or by use 
of the sulfa drugs and penicillin before 
treatment. 

Table II 

SUMMARY 

Embolism 
Toxic nephrosis 
Hemorrhage 
Collapse 

Sepsis thrombophlebitis 
Sepsis pyelitis or pyelonephritis 
Peritonitis or cellulitis 


2 

1 

2 

I 

1 

2 

3:489 or 0.6% 


Fistula Formation. Breakdown of tissues 
in the vaginal tract resulting in fistulous 
openings into the bladder, rectum, and 
small intestine can occur as the result of 
over-irradiation. They also occur spon- 


taneously, as has been pointed out, during 
the later or more advanced stages of the 
disease where the cancer is uncontrolled by 
treatment. It is difficult, therefore, to place 
the blame for the fistula occurring late or 
as a terminal condition where active cancer 
is present. Fistulas are sometimes present 
before treatment or in the group having 
initial treatment elsewhere. Also it would 
seem that we should distinguish between 
the fistula occurring after primary treat- 
ment and that occurring after re-treatment. 
A high percentage of fistulas occurring 
after primary planned treatment would 
certainly be a serious objection to any 
method whereas one shbuld expect a certain 
greater morbidity after re-treatment for 
uncontrolled cancer by any method. Table 
III gives the fistula incidence. 

Table III 


CASES OF fistula 


1926-1941 


621 cases (absolute) 


Total number of fistulas — 

56 (9.0%) 

Present on admission 6 

Initial treatment elsewhere 8 

Treated primarily at Rhode Is- 

land Hospital 

42 

Total cases treated (all methods) 

549 

Fistula — all methods 

42 (7.7%) 

Treated with needles — primarily 

489 

Fistulas in primarily needle 

treated cases 

40 (8.2%) 


In order to show the time relation of the 
fistulas, whether after primary planned 
treatment, or after re-treatment. Table iv 
is presented. 

Where radium needles alone were used as 
the primary treatment in 258 cases, no 
fistulas occurred in Stages i and ii and for 
all stages the incidence was 3.1 per cent. Of 
the 77 re-treated cases, 8, or 10.4 per cent, 
developed fistulas, showing the increased 
liability to such damage following re- 
treatment. There seems to be a decided in- 
crease in fistula incidence when a combina- 
tion of interstitial needles and external 
roentgen irradiation is used, the incidence 
rising from 3.1 per cent to 6.1 per cent in 
the primary group and from 10.4 per cent 
to 18.5 per cent in the re-treated group. 
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This study seems to confirm our impression 
of many years that external roentgen ir- 
radiation must be used with caution where 
interstitial radium treatment is contem- 
plated. 

One ileovaginal fistula occurred in a 
stump case. The patient died of peritonitis 
following an operation for repair of the 
fistula. Another ileovaginal fistula not 
shown in Table v occurred in a patient who 
had had a complete vaginal hysterectomy 
elsewhere for cancer of the cervix, was re- 
treated for recurrence with needles, de- 
veloped an ileovaginal fistula wliich was 

Table IV 

FISTULA FORMATION 


(A) Primary treatment — Radium Needles Alone 
1926-1941 

No. of 



No. of 
Cases 

Fistulas 

Cases 

Re- 

treated 

Fistulas 

Stage 1 

18 

0 — 0 

3 

0 0 

Stage II 

96 

0 — 0 

31 

3—9-7% 

Stage in 

107 

S— 4-7% 

37 

5—13.5% 

Stage IV 

37 

3-8.1% 

6 

0 0 

Totals 

258 

8-3.1% 

77 

8—10.4% 


(B) Primary treatment — Radium Needles 
plus Roentgen Therapy 


Stage I 

4 

0 — 0 

0 

0 0 

Stage II 

65 

5 — 7 - 7 % 

12 

2.-16% 

Stage III 

125 

5—4.0% 

35 

5—14% 

Stage IV 

37 

4—10.8% 

7 

3—43% 

Totals 

231 

14— 6.1% 

54 

10—18.5% 

Grand 

Total 

489 

224— .5% 

131 

18—13-7% 


successfully closed by intestinal resection 
and anastomosis. The vesico-utero-colic 
fistula occurred in a patient who had a 
large growth invading the fundus. A de- 
parture from the usual technique in that a 
50 mg. capsule filtered by 0.5 mm. of silver 
and 1 mm. of brass was placed in the fundus 
and by some mistake left in place forty-two 
hours instead of twenty-four hours resulted 


Table V 

TYPES OF FISTULAS ENCOUNTERED — 489 CASES 


Vesicovaginal 1 6 — 3 . 2% 

Rectovaginal ii — 2.2% 

Both vesicovaginal and rectovagi- 
nal 11 — 2.2% 

Ileovaginal fistula i stump case 

*Ileovaginal fistula — primary va- 
gina] hysterectomy elsewhere va- 
ginal vault recurrence i 

Vesico-utero-colic i 

Total 40 


• Not included in total; re-treated case — after surgery for can- 
cer elsewhere. 

in a massive breakdown of the fundus with 
fistula from colon to bladder. 

Table vi shows the outcome of 40 cases 
treated with radium needles developing 


fistulas. 

Table VI 

Died with fistula — cancer uncontrolled 21 

Closed spontaneously 6 

Closed surgically 5 

Died following repair 4 

Living with fistulas 5 yr. or more 4 

Total 40 


Urinary Complications — Not Fistulas. Ir- 
radiation changes based essentially on an 
endarteritis or sclerosis resulting in ischemic 
edema and fibrous replacement or, if se- 
vere, in necrosis occur in varying degrees. 
The early or first degree injury results in 
some dysuria and frequency, often with 
mild hematuria. On cystoscopy after a few 
months the mucosa appears pale and shiny 
with loss of mucosal markings. Numerous 
small telangiectatic vessels and an occa- 
sional small ulceration appear. This lesion is 
often non-progressive although attacks of 
hematuria may recur over many years. We 
have 7 such cases on record. It is interesting 
to note that this lesion appeared most often 
in the Stages i and ii and usually (5 of 7 
cases) where extensive roentgen irradiation 
was used. A more severe reaction with 
actual ulceration, a sort of second degree 
lesion, is also observed. Here the findings 
are those of extensive bullous edema with 
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ulceration and incrustation, and occasion- 
ally stone formation, often leading to an 
erroneous diagnosis of cancer. These are 
serious lesions, are apt to bleed dangerously 
and the hemorrhage is difficult to control. 
In I of our 4 cases in our earlier experience, 
we were led by gross appearance to im- 
plant further radium needles intravesically. 
When the pathological report reached us 
several days later, the radium was with- 
drawn. After considerable suffering and 
many hospitalizations, this patient is still 
alive and without cancer, but with her 
right kidney removed and a nephrostomy 
tube in her left kidney. It will be eighteen 
years since her original treatment. A 
cystectomy and transplantation of ureters 
was necessary to control bleeding in another 
case. A patient with a lesser degree of 
ulceration survives nine years with only an 
occasional slight hematuria. A fourth case 
died of extensive pelvic spread of cancer. 
It is questionable if her lesion was irradi- 
ation reaction or was due to carcinomatous 
invasion. 

Obstruction of the ureters due to ir- 
radiation and not cancer has occurred in 
this series in 8 cases. In deciding whether 
the ureteral stenosis was due to irradiation 
and not cancer we have had some difficul- 
ties: for example, in i case the patient, a 
large Stage ii adenocarcinoma with pyo- 
metra developed a left hydronephrosis 
about three months following treatment, 
the hydronephrosis being demonstrated by 
an intravenous pyelogram. She had been 
treated with needles plus roentgen irradi- 
ation externally. As no preliminary pyelo- 
gram had been done, we do not know just 
when the hydronephrosis developed. Death 
from cancer five months after treatment, 
and two months after the hydronephrosis 
was discovered, makes it difficult to say 
whether this case should be included. It 
certainly is unusual in our experience to 
have hydronephrosis develop so early after 
treatment. In another case a large ulcer- 
ation of the trigone associated with nodules 
along the urethra was re-treated with 
radium needles plus roentgen irradiation 


one year after primary treatment for 
Stage III carcinoma of the cervix. A cystos- 
copy two years later showed hydrone- 
phrosis. She survived for eight years after 
the primary — seven years after re-treat- 
ment — finally died of cancer. With these 2 
cases included, we have 8 cases of hydrone- 
phrosis and hydroureter due to radiation 
injury — 8 of 489 cases, or 1.6 per cent. We 
now have adopted the practice of routinely 
doing pyelograms on all but the early cases. 

Table VII 

URINARY COMPLICATIONS OTHER THAN FISTULAS 


Hematuria 7 

Ulcer of bladder 4 

Obstruction of ureter with hydronephrosis 
or pyonephrosis (due to treatment) 8 

Total 19—3% 


Intestinal Complications — Not Fistulas. 
Although fortunately not frequent, intes- 
tinal complications when they occur are 
much to be dreaded. Mild proctitis is often 
encountered, especially with the added 
use of deep roentgen therapy. Usually this 
is not of long duration but when persistent 
and accompanied by a bloody , or mucous 
discharge, it should be watched with care 
as an early symptom of the development 
from serious lesions. These mild compli- 
cations have not been included in this study. 

Rectal ulceration usually occurs back of 
the vaginal fornix or cervix and is usually 
accompanied by a hardening and thicken- 
ing about the circumference of the bowel 
resulting in an annular ring or constriction 
with parametrial and perirectal fixation. 
This gives the impression of recurring 
cancer and has often led to more treatment 
with roentgen radiation, to the patient’s 
detriment. In i case (1932) we did a radical 
resection of uterus and rectum for such a 
lesion to find that the rectum contained no 
cancer but an irradiation reaction. The 
uterus did contain uncontrolled adeno- 
carcinoma which seemed to justify our 
procedure. We have had 10 cases of severe 
rectal or sigmoidal ulcers in this series, 
the last, an incidental autopsy finding, 
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occurring in 1937; 10 of 489 or 2 per cent. 
Three cases of small bowel ulceration and 
stenosis were all associated with stump 
cases, the ileum being adherent and dam- 
aged by the radium or perhaps the radium 
broke down cancer-invaded intestinal wall. 

There were 2 cases of ulcer of the recto- 
sigmoid which perforated with resulting 
peritonitis and death. This accident oc- 
curred four months after radium treatment 
and six months after roentgen irradiation in 
the first case, and nine months after 
radium and three months after roentgen 
irradiation in the second. The first had 
operation with findings of perforation and 
peritonitis; an autopsy established the 
diagnosis in the second case. We have i 
case of necrosis and perforation of the 
transverse colon, remarkable because we 
were able to get her into the hospital and 
repair her intestine in time to save her life. 
This perforation occurred three months 
after roentgen irradiation and two months 
after radium treatment. She later developed 
both rectovaginal and vesicovaginal fistu- 
las. The rectovaginal fistula closed spon- 
taneously and after several years we 
successfully closed the vesicovaginal fistu- 
la. She is now alive and well, free of disease 
nine years after her original treatment. 

Table VIII 

SUMMARY OF INTESTINAL COMPLICATIONS 


Ulceration and obstruction of small 

bowel 3 

Ulceration of rectum and sigmoid ... 10 

Perforation of sigmoid 2 

Perforation of transverse colon i 

Total (fistulas not included) 16, or 3 .3% 

Rectovaginal fistulas in needle treated 

cases 22 , or 4.4% 

Total severe intestinal injuries in 489 

needle treated cases 38, or 7.7% 


Severe Inflammation. A careful search of 
our records shows that severe inflammatory 
reactions have not been a frequent ac- 
companiment of treatment by this type of 
interstitial needle. As we have never with- 
held treatment because of low grade 
temperature, or made it our practice to 
remove needles in the course of treatment 


for slight rises, we think that our low 
incidence of severe inflammatory reactions 
is significant. 

Table IX 

SEVERE INFL.A.MMATORY REACTIONS 

The following cases of severe inflammatory reac- 


tion were found: 

Py'ometrium 2 

Retroperitoneal abscess i 

Pelvic inflammatory disease 3 

Total 6 or 1.2% 


Severe Inflamaiion — (5 cases in 48^ — 1.2 per cent 

1. Pyrometrium — 2 cases 

(1932) One case Stage 111 — 1932 — devel- 
oped pyometrium requiring dilata- 
tion and drainage three months after 
treatment with roentgen radiation 
and needles. The cancer was not 
controlled and she died within one 
year. 

(1933) A second case — Stage in — required 
dilatation and drainage five months 
after treatment. She lived fourteen 
years but died of massive pelvic 
recurrence with spinal metastases. 

2. Retroperitoneal abscess — i case 

(1933) One case — Stage in — developed ret- 
roperitoneal abscess described as on 
right side between liver and trans- 
verse colon — required drainage 
through right rectus incision. Now 
alive and well after fourteen years. 

3. Pelvic inflammatory disease — ^3 cases. 

(1934) I. Pelvic abscess — Stage iv — 

drained abdominally ten days after 
treatment. Died three months later 
of cancer. 

(1933) 2. Acute pelvic inflammatory dis- 

ease — Stage III — high temperature 
for several weeks after treatment. 
Had roentgen irradiation and radi- 
um at same time. Roentgen irradia- 
tion 3/8 to 4/26/33, radium 3/10 
to 3/17/33. This patient died seven 
and one-half years later of a massive 
recurrence of cancer. 

3. Pelvic inflammatory disease — 
Stage II — also in 1933. Roentgen 
irradiation and radium given at the 
same time. Roentgen irradiation 
7/21 to 8/23/33. Radium 7/29 to 
8/4/33. Had very very severe flare 
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up which subsided in two weeks. Re- 
quired surgery for residual inflam- 
matory masses in tube and ovaries 
and for peri-appendicitis five months 
later. Now alive and well without 
recurrence fourteen years. 

SUMMARY 

The authors have reviewed a series of 
621 cases of cancer of the cervix — 1926 to 
1941. Four hundred and eighty-nine of 
these were treated primarily by interstitial 
irradiation with the long radium element 
needles. Complications of immediate mor- 
tality, fistula formation, urinary and in- 
testinal lesions — ^not fistulas — and severe 
inflammatory pelvic reactions have been 
described as they occurred in this clinic. 

The incidence of these complications has 
not exceeded in general that reported by 
other clinics using other methods.^’^'^'^'^-®-^®. 

CONCLUSIONS 

Interstitial irradiation by the long radium 
element needles has been relatively a safe 
method in our experience and has not been 
followed by a high incidence of complica- 
tions.* 

G. W. Waterman, M.D. 

155 Thayer St. 

Providence, Rhode Island. 
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POSTIRRADIATION ULCERATIONS 
OF THE UTERINE CERVIX* 

By HAROLD W. JACOX, M.D. 

NEW YORK, NEW YORK 


L ate postirradiation complications in- 
volving the bladder and rectum in cases 
of carcinoma of the cervix are now recog- 
nized and frequently anticipated. These 
complications generally occur months or 
years after radiation therapy and are caused 
by occlusive vascular changes. Some diffi- 
culty is experienced from time to time in 
differentiating the postirradiation compli- 
cations, in the form of necroses or ulcera- 
tions, from recurrences or extensions of 
carcinomatous growths. 

Similar postirradiation ulcerations caused 
by vascular occlusions occurring in the cer- 
vix itself would cause considerable diag- 
nostic difficulty. 

Four such cases were encountered occur- 
ring in a three year period among 99 pa- 
tients with cervical carcinoma treated with 
roentgen and radium therapy in the Tumor 
Clinic of The Western Pennsylvania Hos- 
pital in Pittsburgh. 

CASE REPORTS 

Case i. A colored woman, aged thirty-six, 
weighing 114 pounds , with a vaginal discharge 
for three months, had a fleshy, friable mass 3 
cm. in diameter in the cervix involving mostly 
the anterior lip. It was classified as a League of 
Nations Stage 11. Microscopically, this tumor 
showed all degrees of differentiation, but was 
predominantly Grade 3, on a basis of Grade 4 
being the most undifferentiated. 

High voltage roentgen treatments with 200 
kv. and 0.5 mm. Cu filtration were given over 
a period of twenty days and consisted of 1,800 
roentgens (measured in air) to each of four areas 
10 by 15 cm. in size over the lower part of the 
abdomen and the sacrogluteal regions. This was 
applied at the rate of 150 to aoo r to each of 
two portals daily, except Sunday, alternating 
front and back. The estimated tumor dose was 
2,380 r. Two weeks later radium was inserted 
for thirty hours. A total of 3,000 milligram- 


hours was administered. A 50 mg. radium cap- 
sule filtered with i mm. of platinum was placed 
in the cervical canal, and four 10 mg. radium 
needles each 2 cm. long and filtered with 0.5 
mm. of platinum were inserted in the para- 
metrium, and one 10 mg. needle into the an- 
terior cervical lip. It was estimated that the 
posterior fornix received about 7,500 gamma 
roentgens; the anterior cervical lip about 9,700 
gamma roentgens and the parametrium 2,850 
gamma roentgens, all measured on a plane at 
the end of the active length of the radium. A 
biopsy of the cervix just prior to the radium 
therapy showed no evidence of neoplasm. 

The cervical lesion healed completely. How- 
ever, seven months later the vaginal vault pre- 
sented a crater 4 cm. in diameter. The edges of 
the crater were indurated and the lesion was 
considered neoplastic. Microscopically, how- 
ever, no evidence of neoplasm was seen. 

At the end of the following month additional 
biopsies were performed on the cervix and 
crater. These also failed to show any evidence 
of neoplasm. There was extensive hyaline ne- 
crosis with associated panarteritis, phlebitis 
and thrombosis. 

Two months later several small radiation ul- 
cers were noted in the bladder wall. The cer- 
vix was improved and fleshy granulation tissue 
was present. 

During the following year the patient failed 
to report. She was symptom free and had 
gained weight. 

Two years after radiation therapy, partial 
intestinal obstruction developed and at laparot- 
omy extensive peritoneal metastases were 
proved histopathologically, but the cervix and 
adnexa were free of disease. The patient died 
of abdominal carcinomatosis one month later. 

Case ii. A colored woman, aged thirty-four, 
weighing 115 pounds, had' vaginal bleeding for 
two months. The cervix was fixed and the para- 
metrium was infiltrated — a Stage iii. Friable, 
neoplastic tissue was present in the cervical 
canal. Biopsy showed a Grade 3 squamous cell 
carcinoma. Roentgen treatment, with a total 


* Presented at the Forty-Eighth Annua! Meeting, American Roentgen Ray Society, Atlantic City, N. J.. Sept. 16-19, 1947. 

795 



796 


Harold W. J acox 


December, 1948 


of ij6oo r in air to each of four portals about the 
pelvis with an estimated tumor dose of 2,120 r, 
was given in a period of three weeks. This was 
immediately followed by the insertion of radium, 
two 50 mg. capsules in tandem in the uterus 
and cervix and four 10 mg. needles into the 
parametrium, for twenty-four hours, or 3,360 
mg-hr. The radium dosage in gamma roentgens 
was only slightly greater than in the first case; 
that is, 8,000 in paracervical tissues, 9,000 in 
cervix, and 3,000 gamma roentgens in the 
parametrium. 

One month later there was improvement, but 
at the end of another three months a small 
raised area was noted at the site of the posterior 
cervical lip. Microscopically, this showed ex- 
tensive hyalinenecrosisof vessels associated with 
diffuse necrosis of tissues and leukocytic infil- 
tration, but no evidence of neoplasm. 

This lesion improved for a short time, but 
then deteriorated, so that eight months later a 
large slough was removed from the region of the 
cervix. Under the microscope this tissue showed 
hyaline necrosis and thrombosis of large and 
small vessels. No tumor cells were present. 

Another large slough was removed from the 
same site one month later, leaving a rectovagi- 
nal fistula. The rectovaginal fistula healed, but 
a vesicovaginal fistula formed. Later this was 
successfully repaired and the cervix was absent. 
Seven years after the radiation therapy there 
was no evidence of tumor recurrence or metas- 
tases. 

Case hi. A colored woman, aged thirty, 
weighing 124 pounds, with vaginal bleeding of 
six months’ duration, and a recent profuse 
hemorrhage had an ulcerative and proliferative 
lesion at the external cervical os which proved 
to be a Grade 3 squamous cell carcinoma histo- 
pathologically, and Stage in clinically. 

Over a three week period, 1,550 r was given 
to each of two anterior pelvic and 1,450 r to 
each of two posterior pelvic portals with an esti- 
mated tumor dosage of 2,000 r. No microscopic 
evidence of neoplasm was found one week after 
completion of these treatments. Following the 
biopsy, one 100 mg. 'tandem of radium was in- 
serted into the uterine and cervical canals and 
four 10 mg. needles were placed around the cir- 
cumference of the cervix. These remained in 
place for twenty-eight hours or a total of 3,920 
mg-hr. 

Seven months later the vagina was greatly 
contracted and there was hard, nodular and 


partially necrotic tissue, which did not bleed 
readily, in the vaginal wall. TJie posterior lip 
of the cervix was also hard and nodular. Micro- 
scopic examination of these tissues showed no 
evidence of neoplasrn. 

One month later, two additional biopsies were 
made of the cervix and vagina because of the 
resemblance of these lesions to carcinoma. There 
was, again, no evidence of neoplasm, but severe 
radiation changes with many occluded vessels 
were present. 

A vesicovaginal fistula developed which grad- 
ually improved over a period of eighteen 
months. The patient is living with urinary in- 
continence, but without evidence of neoplasm 
seven years after the radiation therapy. 

Case iv. A colored woman, aged twenty- 
nine, weighing no pounds, had been spotting 
for three weeks. There was a large fungating 
mass in the cervix which was friable and bled 
easily, a League of Nations Stage ii. Sections 
showed a Grade 3 squamous cell carcinoma. 
Roentgen treatments were given over a period 
of twenty-three days and consisted of i,55° ^ 
to each anterior pelvic region and 1,750 r to 
each sacrogluteal region for a tumor dose of 
2,310 r. Radium was then inserted for twenty- 
four hours; two 50 mg. tubes into the fundus 
and cervix and five 10 mg. needles radially into 
the paracervical tissues for a total of 3,600 mg- 
hr. 

Check-up examination seven months later 
showed the radiation reaction had subsided. 
The cervix was healed and clean; the uterus 
movable and the parametrium free. The patient 
had gained weight. 

During the following month rectal bleeding 
developed, and at the end of the month a crater 
was found in the vaginal vault. This had a 
gray base and an indurated, red border which 
was suggestive of recurrent malignancy. How- 
ever, under the microscope, no evidence of 
neoplasm was seen. 

Additional changes in the vaginal vault, 
which suggested recurrent tumor and which 
prompted biopsies, were noted two, three, 
seven and eight months later, a total of 5 
biopsies negative for neoplasm within one year. 
None of these showed any evidence of tumor 
cells. 

The patient was well seven and one-half years 
after radiation therapy. There was no evidence 
of recurrence. The vaginal lesion remained 
healed. The patient had gained 65 pounds and 
had no complaints. 
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DISCUSSION 

In each of these cases lesions developed 
at or near the site of the original cervical 
carcinoma which suggested a recurrence of 
the malignant growth. In one of these the 
impression was so strong that, pending the 
report of the biopsy, a hopeless prognosis 
was considered. 

In the sections of the lesions from each of 
these cases the classical vascular occlusive 
changes secondary to irradiation were 
demonstrable. These vascular changes 
caused infarction with the associated ne- 
crosis and ulceration. Treatment consisted 
simply of daily boric acid vaginal douches. 

We were impressed by the fact that all 
our cases occurred in young, thin, colored 
women and the ulcerations developed ap- 
proximately eight months after treatment 
when the radiation reaction had subsided. 

Equal or larger amounts of irradiation 
with a similar technique were received by 
other patients, both colored and white, 
during the same period without the de- 
velopment of this complication. It is be- 
lieved that the vascular apparatus of some 
individuals is more vulnerable than others 
or that the ability to form scar tissue is 
greater in some patients. None of this 
group had serology positive for syphilis. 

Only by microscopic examination of tis- 
sues from the suspected lesions was their 
true nature established, and additional 
damage was avoided by withholding fur- 
ther radiation treatments. 

622 West 1 68th St. 

New York 32, N. Y. 
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DISCUSSION OF SYMPOSIUM ON CANCER OF 
THE UTERINE CERVIX* 

Dr. James A. Corscaden, New York. It is 
indeed a great privilege to be invited to discuss 

* Papers by Drs. Waterman and Tracy, and Jacox. 


these important gynecological papers — impor 
tant because cancer of the cervix is second in 
frequency only to cancer of the breast; and 
second, because no matter how desirous one 
might be to operate on all cancer, by the sur- 
geon's own statement only 15 per cent are eligi- 
ble, leaving 85 per cent of this very common 
disease needing roentgen rays and radium for 
their therapy. 

The chronicity of Dr. Jacox’ cases I think 
is typical and should warn us against secondary 
irradiation after apparently adequate irradia- 
tion has already been given. The longest inter- 
val in my experience between irradiation and 
the vesicovaginal fistula is twenty-two years. 
Almost anything could have caused that fistula 
in that long interval. It raises in my mind the 
question of the wisdom of giving these second- 
ary treatments. In our experience, the results do 
not warrant the risk. 

In looking over these accidents, there seem 
to be two groups of causes: the uncontrollable, 
and those which may be controlled. I have been 
more interested in trying to study those factors 
which might help us avoid the injuries, and first 
is the time factor. In Dr. Jacox’ cases the ra- 
dium was given in from twenty-four to thirty 
hours and the roentgen radiation in from twenty 
days to four weeks. I want to illustrate these 
questions by some experiences of our own. 

(Slide) This is a slide of 2 patients, both 
very similar in complexion, and so forth, and 
superficially comparable. I wish to point out 
that among all these factors, the essential dif- 
ference between the 2 cases is the duration of 
the treatment. The first woman received 6,400 r 
in eighteen days. The other woman received 
9,000 r in forty-five days. The first woman died 
with ulceration of the skin, perforation of the 
intestine; the other was perfectly well, with 
practically no symptoms whatever. 

The next slide expresses the same idea in 
radium. Up to about 1937 we used to give 175 
mg. for forty hours, and in those cases there 
were 10 per cent of clinically important inju- 
ries — the late injuries, not the discomforts ex- 
perienced during treatment. We changed to 70 
mg. for 100 hours, giving the same total, and 
there have been none of these late complica- 
tions. 

The next question I would like to ask is, 
how far were the bladder and intestine from the 
radium units as applied? (Slide) This is a di- 
agrammatic drawing, drawn so that the dis- 
tance from intestine to radium in the upper dia- 
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gram is half the distance of that in the lower. 
Obviously, the intestine close to the radium 
would receive four times the dose the bowel 
would in the other. In the roentgen treatment, 
that is pretty well calculated in most cases, but 
because of the difficulties of measurement in 
radium, it is almost always omitted in the ex- 
pression of dosage. 

Turning to Dr. Waterman’s cases, I think, 
first, we should thank him for such a frank and 
clear presentation of his accidents; and second, 
compliment him on the low incidence. The 
vagueness of the area into which these needles 
are plunged makes one apprehensive that they 
may be entering bowel, bladder, or ureter, and 
I think it is important to see that his fistulas, 
among the cases that have been cured of can- 
cer, are very small in number. I cannot get in- 
terested in fistulas accompanied by cancer. 
There are so many variables that we have noth- 
ing to calculate upon. I think we should con- 
centrate upon the so-called cured case that does 
have fistula, and in his series the number was 
very small. 

The question comes up in his cases whether 
the distribution of the radium might have had 
some effect on the results. The next slide shows 
the typical intracavity irradiation by various 
techniques where occasionally the radium is 
crowded into the uterus and fornices. Five or 
six thousand milligram-hours given in forty- 
eight hours would be a heavy dose. Given in a 
week 7,000 or 8,000 mg-hr. would be very high 
and close to the danger point. 

This slide shows the pelvis peppered with 
radium needles, and the next slide diagram- 
matically shows the radium scattered through- 
out the pelvis. This, in total, is a little over 100 
mg. for 120 hours, giving 12,000 milligram- 
hours without injury because the needles each 
contain a small amount of radium and are 
widely dispersed. In calculating dosage the dis- 
position of the radium must always be taken 
into account. 

The next slide confirms Dr. Waterman’s em- 
phasis on the necessity of calculating the radium 
plus the roentgen-ray dosage, at any particular 
point. The vast majority of intestinal lesions 
occur in the rectosigmoid, not exactly where the 
maximum amount of radium was, caused by 
the combined action of roentgen rays and ra- 
dium. 

Finally, I would like to show another slide 
to take the action of the irradiation on the in- 
testine out of the mystery class. It seems to me 


that the intestinal mucosa is specifically sus- 
ceptible, and this slide shows that. This is the 
patient who died from over-irradiation. I would 
like to point out that there is very little reaction 
in the peritoneum. The muscularis is pretty 
much intact, although the irradiation came 
from outside, but the intestinal mucosa is badly 
disintegrated. In other words, the radiation 
dosage should be expressed in terms of what 
the intestinal luucosa will bear rather than in 
tumor doses, because this actually is what limits 
the amount of irradiation which we are able to 
give. 

Dr. Arthur W. Erskine, Cedar Rapids, 
Iowa. The conclusions of Drs. Waterman and 
Tracy and Dr. Jacox agree fairly well with 
those published by Watson, Herger and Sauer 
in the June, 1947, number of the Journal of 
Urology. It seems that we can expect serious 
irradiation injuries in at least 3 per cent of the 
patients who live three or four years after 
being treated skillfully, carefully and ade- 
quately for pelvic malignancies. There must be 
at least three reasons for the increasing number 
of reports of such reactions; (i) radiation thera- 
pists are using larger, and more nearly adequate 
dosage; (2) we are looking for reactions, and as 
both essayists have pointed out, are less likely 
to mistake them for recurrences; (3) more pa- 
tients are recovering. It is obvious that if 50 
patients out of 100 live five years, more reac- 
tions will be seen than if only 25 survive. 

Reports, such as these, might tempt the faint 
hearted to avoid radiation sequelae and other 
unpleasant complications by refraining from 
using adequate dosage. The only point I wish 
to make is that no such inference can properly 
be drawn. We know these essayists and we know 
that their patients were treated carefully and 
skillfully. In spite of that care and skill some 
patients developed unpleasant, painful, and 
dangerous reactions. Those reactions should 
have the same significance as operative deaths. 
The nature of our calling demands that we 
have a certain amount of fortitude. We deal 
with human life and with a cruel, insidious, 
deadly disease. If we treat our patients with 
that disease fairly, if we are doctors, we shall 
accept a definite morbidity and mortality rate 
just as surgeons and all good doctors do. 

Dr. G. E. Pfahler, Philadelphia, Pa. I would 
like to ask a question of Dr. Waterman as to 
the size and length of the needles, the quantity 
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of radium content, and some details about his 
technique of application. 

Dr. Charles M. Richards, San Jose, Calif. 
I have been very much interested in these pres- 
entations, particularly that of Dr. Jacox, be- 
cause, as all of us know who have been in this 
work for a good many years, we have these 
things come up, and it is not very pleasant, 
after you have seen a case of cervical cancer in 
the office or in the hospital month after month, 
staying perfectly well, to have the patient ap- 
pear all of a sudden with a large ulcer. 

There are certain things that we notice that 
enable us, I think, to make a clinical diagnosis 
and therefore allay our fears, even without 
biopsy of this particular ulcer. My experience 
is that these things are definitely not hyper- 
plastic in character. They are obviously and 
characteristically decadent in character. 

The question comes up as to what to do. I 
note that Dr. Jacox says his patients have been 
cured of the radium necrosis of the cervix with 
just boric acid irrigations. We have found very 
helpful the use of some of the nitrogen products, 
such as allantoin and urea products combined 
with some local sulfathiazole application, and a 
packing every other day with an ointment of 
this material followed by irrigation the second 
day with 1-5,000 potassium permanganate solu- 
tion. We have found this treatment very helpful 
in clearing up these radiation necroses. 

One or two other ideas come to mind as to 
the distribution of the time of the irradiation. 
In many quarters it seems that the time interval 
between the deep roentgen therapy and the 
local radium application, whichever one comes 
first, is an important factor in allowing a cer- 
tain amount of recovery of the normal tissues 
from the unavoidable exposure to irradiation. 
The recent tendency has been to increase the 
time between radium application and roentgen- 
ray application in order to allow this recovery 
of normal tissue. 

Another very important point which was 
brought out many years ago, I think by Dr. 
Healy at Memorial Hospital, is the necessity of 
watching tlie direction of our primary beam in 
irradiating the pelvis with deep roentgen ther- 
apy to avoid central concentration of the beam 
into the area where local radium has been ap- 
plied. 

Dr. U.V.P oRTMANN, Cleveland, Ohio. I would 
like to call attention to a complication that may 
result from radiation therapy for cancer of the 


cervix which has not been mentioned by the 
essayists. Several years ago there was a report 
from the Cleveland Clinic about patients hav- 
ing symptoms, signs, and roentgenologic evi- 
dence of obstruction of the small intestine who 
had had radiation therapy for cancer of the 
cervix a year or more previously. At operation 
a segment of the small intestine was fibrosed, 
and after removal recovery was uneventful. 
At first the surgeon who had used the radium 
attributed the condition to roentgen therapy 
until it was pointed out that one of these pa- 
tients had not been so treated. 

The symptoms of obstruction might be er- 
roneously attributed to extension of the malig- 
nant disease. Possibly patients who were 
thought to have died of carcinoma have actually 
died of this condition. When a woman who has 
had radiation therapy for carcinoma of the cer- 
vix complains of symptoms of intestinal obstruc- 
tion, even several years after treatment, she 
should have a roentgenologic gastrointestinal 
examination. The condition can be readily 
recognized, and resection of the affected segment 
is indicated. 

Dr. Waterman (closing). I should like to 
answer Dr.Pfahler, and to say that these needles 
are long needles; the 3 mg. needles are 60 mm. 
long and the 2 mg. needles 45 mm. The entire 
detail of these instruments was very carefully 
described in the article which I read before the 
American Radium Society last year, and which 
was published in the July, 1947, issue of the 
American Journal of Roentgenology and 
Radium Therapy. I should be very glad to 
forward a reprint of that article to Dr. Pfahler 
if he would like to have one. 

Dr. Jacox (closing). I had no axe to grind in 
presenting this paper, because I would like to 
know what caused this complication. Dr. Cors- 
caden didn’t answer it. Other people both white 
and colored, were treated during the same time, 
and a five year survival rate of 33 per cent of all 
cases was established during this same time. So, 
just why these individuals were susceptible, I 
don’t know. 

I have been looking for this in a white woman. 
We had one where we thought that was the 
case. We had a number of negative biopsies — 
that is, negative for cancer — but that woman 
eventually died of what we considered clinically 
distant metastases. The local area cleared up. 
Unfortunately, we did not get an autopsy or 
operative specimen as we did in the first case. 
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I don’t know what the reason for this ulcera- 
tion is. Maybe we overtreated them. There 
must have been something wrong, or the fact 
that these people just could not take it. I do 
not know how to pick them out in advance. 
If anyone has any suggestions, I would like to 
hear them. 

The point that Dr. Richards brought up is 
most important, I believe: the time interval 
between the roentgen-ray series and the insertion 
of the radium. As you all know, if you wait too 
long you will have closure of the cervical canal 
and you cannot get the radium in. My thought 
is to hit the cancer as hard and as fast as you 
can and you will get a small percentage of these 
troubles, as Dr. Erskine stated. 

It did not seem to make much difference what 
we put on these ulcerations. You see the trouble 
goes back of all that. You can put all kinds of 
things on the surface of the ulcer and if you do 
not get what is down underneath it out of the 
way — which in this case happened to be the 


thrombosed, obliterated end arteries and all the 
changes I mentioned — all you can do with the 
surface is keep it clean, and if it will heal it will 
heal by collateral circulation. I believe that is 
the fundamental thing. 

If I may, I should like to say something about 
what Dr. Waterman mentioned in these early 
cases. He did not say why he thought he got 
bladder complications in some of them. That 
is a distressing thing, to get bladder ulcera- 
tion or hematuria in an early case, we will say 
in a Grade i or Grade 2, and I think it has a lot 
to do with the cancer acting as a filter, and when 
you have a small amount of cancer and you give 
the same dose that you give when you have a 
large amount, then you do not have the cancer 
acting as an absorbing structure to take up the 
radiation and be eliminated if the cancer dis- 
appears. That is one explanation. It may not 
be all, but if anyone has any suggestions or 
ideas about this, I would be glad to hear from 
him afterwards. 
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CTUDY of the literature on the treat- 

ment of cancer of the penis indeed 
reveals a very extensive use of radiation 
treatment, as a rule, however, combined 
with preceding more or less radical surgi- 
cal interventions. In a work from Radium- 
hemmet, Stockholm, Hansson^ recommends 
amputation of the penis followed by radia- 
tion treatment for the great majority of 
cases. Radiation treatment alone will, in 
his opinion, essentially come into consider- 
ation for local irradiation (contact or inter- 
stitial application) of small superficial 
tumors, and for some advanced cases with 
inoperable glandular metastases, where am- 
putation of the penis for palliative purposes 
is not considered safe. Metastases to the 
lymph nodes are first irradiated and, if 
necessary, followed by dissection of the 
inguinal glands. 

The rather unsatisfactory results of radi- 
ation treatment alone from Radiumhem- 
met as from many other tumor clinics are, 
according to Hansson, attributable to sev- 
eral unfavorable factors. First, these tum- 
ors are highly differentiated spinocellular 
carcinomas with comparatively slight ra- 
diosensitivity. Second, infection of the phi- 
motic prepuce is a frequent complication. 
Third, the prepuce and glans are apt to 
develop a radionecrosis. 

As opposed to the routine of many other 
clinics, primary radiation treatment of 
cancer of the penis has been much used at 
the Norwegian Radium Hospital. 

The usual procedure here has been first 
to perform a phimotic operation of some 
kind, and follow this by radium treatment 
of the penis tumor, using partly teleradium 
with doses of about 500 gamma roentgens 
a day, partly radium on a cylindrical wax 


mold (two halves of a cylinder), with a 
radium skin distance of 0.7 cm. (on rare 
occasions 1.5 cm.), and with daily doses of 
500-700 gamma roentgens. As a rule, the 
total dose has been 3,500-3,700 gamma 
roentgens, occasionally about 4,000 gamma 
roentgens. For persistent tumor or for re- 
currence, the main rule is amputation of 
the penis. If the patient has already been 
operated upon at another hospital and 
arrives with or without recurrence radia- 
tion treatment is given, usually in the form 
of teleradium over the penis stump and 
the groins. 

Roughly, the same methods are used for 
treatment of the glandular regions as for 
many other malignant tumors, beginning 
with radiation treatment, usually tele- 
radium with doses of 3,500-4,000 gamma 
roentgens, whether or not metastases are 
demonstrable. For persistent glandular 
metastases dissection of the groins is done 
after six to eight weeks. The same treat- 
ment is also used for later occurring metas- 
tases to the glands. A disadvantage of the 
procedure, however, is that on really radi- 
cal dissection of the groins subsequent to 
irradiation with large doses, necrosis of the 
skin is apt to develop, considerably delay- 
ing the course, and it may also lead to the 
formation of massive scar tissue, interfering 
with an effective control examination of 
this region during the further course. 

The procedure that I had an opportunity 
to see at Radiumhemmet some time ago — 
namely, dissection of the groins to remove 
a fair section of the irradiated skin, sewing 
edges of the wound to the underlying lay- 
ers, and covering the defect with skin 
graft — eliminates or reduces the above 
mentioned disadvantages, and therefore it 
seems an essential improvement upon the 
surgical methods. Also at this hospital the 


' Hansson, C. J. Cancer of penis and its treatment, yicla raJioL, 
1938, 79. 443-457- 
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procedure has been used in a few cases. 

For treatment of the penis carcinoma 
proper we have, as mentioned, in the ma- 
jority of cases ^ used primary radiation 
treatment. As will be seen in the following, 
amputation of the penis has often been 
necessary at some later time, because of 
persistence or recurrence of the tumor. In 
these cases, however, a less radical ampu- 
tation has been considered permissible. 
A limited electrocoagulation instead of am- 
putation has been considered sufficient in 
a few cases. 

We have wished to present our material 
on cancer of the penis, not because of any 
essential difference between our results re- 
garding lasting freedom from symptoms, 
and those of others, but because the mate- 
rial, on account of the treatment methods 
employed, may possibly contribute to the 
illumination of the problem of the radio- 
sensitivity of these tumors. 

In course of the years 1932-1942 inclu- 
sive, 72 histopathologically verified cases 
of carcinoma of the penis have been 
treated, while during the same period we 
have, in male patients, had 601 cutaneous 
carcinomas, 473 labial carcinomas and 16 
anal carcinomas, thus making a total of 
1,162 carcinomas of the skin and in the 
areas around the natural openings of the 
body. In the present material carcinoma 
of the penis is thus not a frequent form of 
tumor, constituting no more than 6.2 per 
cent of the total number of the above 
mentioned growths. During the same pe- 
riod we have had 144 cases of carcinoma of 
the vulva. 

Distribution as to age is seen in Table i. 


30-39 years 

Cases 

3 

40-49 years 

13 

50-59 years 

15 

60-69 years 

2a 

70-79 years 

II 

80-89 years 

8 


72 


Manifestation of the condition before the 
age of forty is apparently rare, and the 


largest number of cases in our material is 
found in the fifties and sixties. 

Phimosis, luetic infection and trauma 
have been mentioned as etiological factors. 
In fact, lues as well as a history of earlier 
trauma has been given by some of our 
patients, but the material allows no con- 
clusions to be drawn as to the importance 
of these conditions. The presence of phimo- 
sis is fairly frequent, being found in 50 of 
72 patients, that is in 69.4 per cent. 

The importance of phimosis as a predis- 
posing factor in the development of car- 
cinoma of the penis is so well known that 
further discussion of the condition is un- 
necessary here. Only the prophylactic im- 
portance of treating every case of phimosis 
will be emphasized. It is true that very few 
patients with phimosis do develop car- 
cinoma of the penis. But an early instituted 
treatment of the condition will, besides 
having a cancer prophylactic effect, also 
save the patient several, if less serious 
troubles, such as acute, recurrent and 
chronic balanitis, and the sometimes rather 
considerable pain on coitus. In my opinion 
an operation is important not only in the 
presence of complete phimosis, but also in 
incomplete cases, as also in the latter cases 
the condition may easily lead to deficient 
cleanliness. ' 

When cancer develops in a patient with 
phimosis, we make a point of starting the 
treatment with a phimosis operation, pref- 
erably extirpation of the prepuce. If this 
cannot be done, at least a slit is made. This 
practically always facilitates the accom- 
plishment of the radiation treatment, and 
also allows a more effective control of the 
condition during its further course. 

Thirty-four of our 50 patients with 
phimosis were operated upon for the con- 
dition. In the 16 remaining cases there were 
either various obstacles in the way of an 
operation (adhesion of prepuce and glans, 
extensive tumor infiltration of prepuce and 
glans), or the prepuce or the entire foremost 
part of penis had been destroyed, or ampu- 
tation of the penis had already been per- 
formed before admission. 
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For classification of our cases of cancer of 
the penis we have used Berven’s method, 
based on condition of the lymph node 
metastases, with the difference, however, 
that Stage i has been divided into two sub- 
groups. 

Stage i: Without demonstrable metastases 
to the lymph nodes. 

(Stage la.: Maximal diameter of penis 
carcinoma ^2 cm. 

Stage ib.: Maximal diameter of penis car- 
cinomata cm.) 

Stage II : Clinically demonstrable metasta- 
ses to the lymph nodes, confined to the 
lymph nodes proper. Operable. 

Stage III: Metastases to the lymph nodes 
with signs of perforation of the capsule. 
Inoperable. 

The classification by stages thus is based 
on the clinical diagnosis of metastases to the 


and consistency of the glands make the 
diagnosis of cancer fairly certain. Also the 
question of operability of the case may be 
difficult to decide. On a whole, however, a 
classification on these principles is feasible 
and fairly definite. 

The present material shows the following 
distribution to the various stages (Table 

II): 

Table II 

Stage I 36 (50%) 

la 15 

lb 2.1 

Stage II 28(38.9%) 

Stage III 8(1 1 . 1 %) 

We shall at once proceed to study the 
total results, regardless of the treatment 
methods employed. Table iii gives the 
patients who are alive and symptom free 


Table III 




3 Years 



S Years 


Total 

Symptom free 


Total Symptom free 

Stage I 

36 

3 ^ (88.9%) 


27 

24 ( 88.9%) 

Stage la 

IS 

14 (93-3%) 


II 

II (100 %) 

Stage ib 

21 

18 (85.7%) 


16 

13 ( 81.3%) 

Stage II 

28 

19 (67.9%) 


22 

14 ( 63.6%) 

Stage III 

8 

0 


8 

0 


72 

51 (70.8%) 


57 

38 ( 66 . 7 %) 



Table IV 






Stage i 






Total 

Symptom 

Free 


j r Died from 

Died Irom t ^ 

„ Intercurrent 

Cancer r^• 

Disease 

Radiation treatment 


20 

18 


I I (3 yr-) 

Radiation treatment plus electrocoagulation 

4 

3 


I 

Radiation plus surgical treatment 


10 

10 



Surgical plus radiation treatment 


I 

0 


I 

Surgical treatment 


I 

I 





36 

3^ 


3 1 


lymph nodes and their operability, in both 
of which conditions an estimation may be 
difficult. The clinical determination of 
whether or not the enlargement of a gland 
is attributable to metastases may some- 
times be easy, at other times exceedingly 
difficult or impossible. In Stage ii therefore 
have been included only cases in which size 


after three and five years respectively. The 
diagnosis has in all cases been histopatho- 
logically verified. 

I will not dwell at length on these results, 
which although apparently somewhat bet- 
ter than those usually seen, still are found 
roughly to be about the same. There is 
reason to point out the singularly favorable 
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prognosis for early cancers of the penis some interest. Table vi gives the causes of 
without metastases to the lymph nodes, the death; that is, to the best of my judgment 
considerably poorer, if still relatively good I have attempted a characterization of the 
prospects for Stage ii, and the bad prog- development that appeared mainly re- 
nosis where inoperable metastases are sponsible for the fatal outcome, 
found. Of patients dead of Stage la only i 

Considerably more interesting in this showed progression of the primary tumor, 
connection is trying to obtain some im- This patient had been operated on earlier, 
pression as to the effect of the radiation and iarri'\)'ed at this hospital with local re- 
treatment. The results for Stage i (la and currence without metastases to the glands, 
ib collectively) have therefore been grouped Here he received radiation treatment only. 



Table V 






Stage ii 






Total 

Symptom 

Free 

Died from 
Cancer 

Died from 
Intercurrent 
Disease 

Radiation treatment 

10 

7 


a 

I (2 yr.) 

Radiation treatment plus electrocoagulation 

I 

1 




Radiation plus surgical treatment 

13 

8 


5 


Surgerical plus radiation treatment 

3 

3 




Surgical treatment 

1 

0 


I 



28 

19 


8 

I 


Table VI 






Stage la 

Stage ib 

Stage 

I Stage II 

Stage in 

Intercurrent disease 


I 

I 

I 


Progression of the primary tumor 

I 


I 

I 

I 

Progression of the glandular metastases 
Progression of the primary tumor and 


I 

I 

1 

4 

glandular metastases 


I 

I 

3 

3 

Distant metastases 




n 



I 

3 

4 

9 

8 


according to the treatment methods em- For the rest the table shows progression 

ployed (Table iv). of metastases to the glands, alone or as- 

The corresponding results for Stage ii sociated with progression of the primary 

are found in Table V. tumor, to be the main cause of death in 

The 8 patients belonging in Stage iii most cases, 
were all far advanced cases with regard to In the two tables presenting the results 
development of the primary tumor and of the different treatment methods (Tables 
metastases. Six of these received only radi- iv and v), the treatment, as a whole, of the 
ation treatment, whereas i had been oper- condition has been considered; that is, 
ated on beforehand, and on admission had treatment of the primary tumor and of the 
inoperable glandular recurrence, i also had metastases to the glands. The principles of 
recurrence of the primary tumor. One of our treatment of metastases to the glands 
these was treated with radiation, whereas have already been stated and will not be 
the second one was considered intractable, further discussed. It will merely be pointed 
All 8 patients died from cancer. out that the regional lymphatics are always 

To study the course of the development irradiated, whether or not they are sus- 
also in the patients who died may have pected, and also the importance stressed 
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of not delaying dissection of the groins, if 
after preceding irradiation there are found 
persistent, newly formed or recurrent 
metastases. 

Finally, an analysis will be attempted of 
the data in the material regarding effect 
of the radium treatment upon the primary 
tumor proper, in order to gain an impres- 
sion of the radiosensitivity of cancer of the 
penis. It is evident that interest in this 
connection is centered on the patients re- 
ceiving primary radiation treatment with 
or without subsequent surgical operation, 
to the exclusion of primary operated and 
later irradiated cases (Table vii). 


the information that complete destruction 
of the primary tumor after irradiation has 
been obtained in 30 of 64 cases in all stages; 
that is, in nearly half the number of cases 
(46.9 per cent). Considering only Stages i 
and II — the really tractable ones — it is seen 
that of 64 patients 58 received primary ir- 
radiation, which in 31 was the only treat- 
ment. In the latter cases a satisfactory 
local effect has been obtained in 2g: that is, 
in exactly half the number of all primary 
irradiated cases. 

Also in most of the patients in whom 
operation has later become necessary, there 
has been a marked radiation effect, in some 


Table VII 


1 

Total 

Primary Radiation Treatment 

Dead 

Radiation 
treatment only 

Later electro- 
coagulation 

Later 

operation 

Local 

symptom free 

Local 

recurrence 

Stage la 

13 

6 

2 

S 

13 

0 

Stage ib 

21 

15 

2 

4 

20* 

I 

Stage I 

34 

21 

4 

9 

33 * 

I 

Stage II 

24 

10 

I 

13 

20* 

4 

Stage III 

6 

6 


1 

It 

5 


64 

37 

5 

22 

54 

10 


* Of whom X dead from intercurrent disease. 
Dead, progressive glandular metastases. 


Of the total material of 72 patients, no 
less than 64 have received primary radia- 
tion treatment, 37 this treatment only. Of 
the 37 cases, 28 are alive and symptom 
free. Two have died free of symptoms and 
from intercurrent disease three and two 
years respectively after the treatment, 
whereas 7 have died from or with local re- 
currence. 

In 27 of the 64 primary irradiated cases 
has remaining tumor or recurrence later 
made surgical intervention necessary (elec- 
trocoagulation in 5 and amputation of the 
penis in 22 cases). Of these, 24 are locally 
symptom free, 3 have died with local re- 
currence. 

For illustration of radiosensitivity of 
cancer of the penis the material supplies 


primary clinical freedom from symptoms. 
Further, we have the definite impression 
that irradiation has offered the advantage 
of permitting a more conservative surgical 
intervention, where this has later had to be 
done. We also feel justified in concluding 
from the material that in cases where oper- 
ation has become necessarj^ in spite of pre- 
ceding radiation treatment the postpone- 
ment of the operation, conditioned by the 
primary irradiation, has by no means re- 
duced the patients’ chances for recover)'. 
On the contrar)', it seems to have had cer- 
tain unquestionable advantages. 

The radiation treatment has nearly al- 
ways been carried out according to plan. 
Never has an already present infection 
meant an essential obstacle. In exceptional 
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cases only has this caused an interruption 
of the treatment, but never for long. No 
serious, prolonged radionecrosis has oc- 
curred in these cases, except in 2 cases with 
practically complete destruction of the 
penis, where some necrosis developed in an 
ulcerated tumor over the os pubis, around 
the root of the penis. However, the extent 
to which this necrosis was attributable to 
the irradiation is difficult to decide. In some 
other cases the healing process may have 
been somewhat slow, however without caus- 
ing much inconvenience. In the majority 
of cases the course of the irradiation reac- 
tion has been practically the same as that 
usually seen in other regions. 

We have asked ourselves the reason why 
our experiences with primary radiation 
treatment of cancer of the penis apparently 
are considerably better than those from 
many other tumor clinics, with regard to 
the radiosensitivity as well as to practic- 
ability of the treatment. I believe that 
probably the following conditions have 
played an essential part in this connection: 

The radiation is always given using a 
greatly protracted or protracted-fraction- 
ated technique, either with radium on a 
mold or by means of teleradium. Direct 
contact or interstitial application (needles) 
is not used. In the presence of phimosis the 
prepuce, if at all possible, is always extir- 
pated before irradiation, or where adhesions 
or tumor infiltration prevents this, partial 
removal is done or a slit is made, so that 
good drainage is provided for, and condi- 
tions obtained for the most effective con- 
trol during the further course. 

SUMMARY 

A material consisting of 72 cases of can- 
cer of the penis treated at the Norwegian 
Radium Hospital is here reported. Sixty- 
four of these cases' have had primary radia- 
tion treatment, in 37 of which it was the 
only treatment (apart from phimosis oper- 


ation). Of the latter 28 are locally symptom 
free, 2 have died s)^mptom free from inter- 
current disease, and 7 have died with local 
recurrence. Because of remaining tumor or 
recurrence surgical intervention (electro- 
coagulation in 5 and amputation of the 
penis in 22 cases) has later become neces- 
sary in 27 cases. Of these 24 are locally 
symptom free, while 3 have died with local 
recurrence. In the total material freedom 
from symptoms after three and five years 
respectively has been found in: 93.3 per 
cent of 15 and in 100 per cent of ii cases 
respectively in Stage la, in 85.7 per cent of 

21 and in 81.3 per cent of 16 respectively in 
Stage ib. Stage i in all: 88.9 per cent of 36 
and 88.9 per cent of 27 respectively. Stage 
II : 67.9 per cent of 28 and 63.6 per cent of 

22 cases respectively. Stage iii: o. Total 
material: 70.8 per cent of 72 and 66.7 per 
cent of 57 patients respectively. 

The following method of treatment has 
been used: phimosis operation followed by 
radium treatment (on a mold or with 
teleradium) that is given greatly pro- 
tracted or protracted-fractionated. For per- 
sistent or recurrent tumor a comparatively 
conservative amputation of the penis is 
done or, in a few cases, electrocoagulation 
is used. The lymphatic regions are always 
irradiated (as a rule with teleradium) 
whether or not metastases are clinically 
demonstrated. For persistent, newly formed 
or recurrent glandular metastases dissec- 
tion of the groins is done. 

This method allows the treatment to be 
carried out without complications, and the 
radiosensitivity is rather good. The per- 
centage of cases in which freedom from 
symptoms has been obtained compares 
with or surpasses the results observed after 
more radical treatment methods. Also the 
functional results are better. 

Norwegian Radium Hospital 
Oslo, Norway 
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STATISTICS OF THE FONDATION CURIE, PARIS 
By J. L. ROUX-BERGER awa' A. ENNUYER 
Fondation Curie 

PARIS, FRANCE 


INTRODUCTION 

O N READING the literature concern- 
ing carcinoma of the anal canal, one is 
struck by the fact that, as a rule, no clear 
distinction is made between this and car- 
cinoma of the rectum. The two are usually 
classified together as one lesion in most of 
the published works. It is difficult to 
justify this association, but it may partly be 
explained by the fact that the lower end of 
the rectum is almost constantly invaded by 
carcinoma arising in the anal canal, if it is 
at all extensive. 

Without going into the exact anatomical 
details, which we consider unnecessary 
here, we wish to state at the very beginning 
that the anal canal proper is limited to a 
very small portion of the digestive tract, 
averaging about a centimeters in length. 
Carcinoma arising in its wall can therefore 
remain localized to it only for a very short 
time. Judging from the extent of most of 
the tumors in this site which we have 
treated, it appears certain that the lowest 
portion of the rectum must have been 
involved in almost every case. 

Despite this, it is important to distin- 
guish between those cases of carcinoma 
arising primarily in the anal canal and these 
arising in the rectum, because of the follow- 
ing important properties of anal lesions: 

(i) Greater accessibility of the tumor for 
irradiation. 

(2) Its proximity to the anal sphincter 
which cannot be preserved by surgical 
treatment of the lesion. 

(3) Its histopathological structure. All 
the lesions of our series were of epithelial 
origin and therefore considerably more 
radiosensitive than adenocarcinoma of the 
rectum. 


(4) Rarity with which it results in 
intrapelvic lymph node metastases which 
are common in carcinoma of the rectum. 
These lesions tend more to involve the 
inguinal lymph nodes. 

The study of anal carcinoma as a sepa- 
rate entity is made more difficult still by the 
rarity of its occurrence. For instance, at the 
Anti-Cancer Centre of Liege (Belgium) for 
4,000 patients its percentage incidence was 
only 0.45 per cent. Here at the Fondation 
Curie out of 10,000 patients, only 0.58 per 
cent had true anal lesions. Furthermore the 
few statistical analyses which have been 
published concerning this lesion suffer from 
the disadvantage that they concern only a 
small number of cases and even these are 
not followed up for a sufficiently long period 
of time (generally one to three years). As 
far as we could determine, no important 
five year results have been published. This 
makes comparison of the various methods 
of treatment, either radiotherapeutic or 
surgical, difficult. 

This may explain the evident divergence 
of opinion which exists. For instance 
Bensaude states, "Radium can cure anal 
carcinoma in the great majority of cases,” 
whereas Duckerts considers that carcinoma 
arising in this site carries a much graver 
prognosis. “In our series” he says, “only i 
case in 26, i.e. 3.8 per cent has responded 
favorably to treatment” (a five year cure). 

We intend to deal with the subject under 
three principal headings: 

I. Results of treatment of carcinoma of 
the anal canal, 1921-1940. 

II. Results of treatment of carcinoma of 
the anal margin, 1921-1940. 

III. Account of some modifications in 
treatment methods introduced since 1940, 


• From the Departments of Clinics and Therapeutics of the Fondation Curie, Director J. L. Roux-Berger. 
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but which have not been sufficiently long 
in use to yield proper statistical results. 

I. RESULTS OF TREATMENT OF 
CARCINOMA OF THE ANAL 
CANALj 1 92 1 - 1 940 

This first part concerns 51 cases of 
carcinoma of the anal canal treated between 
1921 to 1940. Throughout the paper the 
word cure denotes a patient alive and well 
five years or more after the treatment. 

Among these 51 cases we have obtained 
18 cures; 13 of these exceeded the five 
year limit; varying from a period just over 
five years to sixteen years and averaging 
nine years. 

The functional results in the 18 five 
year cures were as follows: 

3 cases of complete anal stenosis with 3 
colostomies. 

3 cases of partial anal stenosis with 3 
colostomies. 

1 case of slight anal stenosis with i colos- 
tomy. 

II cases of normal ani all without colostomy. 

Analysis of the 33 failures is as follows: 

21 cases of failure to sterilize the tumor. 

2 cases of recurrence in the lymph node 
areas; one of these in the pelvic nodes and 
the other in the inguinal nodes. 

3 cases of recurrence of both primary and 
lymph areas. 

1 case of metastasis in the lumbar verte- 
brae. 

4 deaths due to intercurrent disease. 

2 patients untraced. 

Analysis of these results according to the 
extent of the lesion: In dealing with this 
aspect we must take into account both the 
extent of the primary tumors and that of 
any lymph node metastasis present. 

It is not difficult to determine the cir- 
cular extent of the primary lesion around 
the anal canal, but it is more difficult to be 
precise about its extent upwards into the 
rectum. But as we have stated before, this 
involvement of the rectum must occur in 
most cases, owing to the shortness of the 
anal canal. For purposes of precise analysis. 


we have divided tumors invading the rec- 
tum into two classes. 

(a) Tumors invading the rectum slightly 
(i.e. less than 5 cm. in length). 

(b) Tumors invading the rectum exten- 
sively (i.e. more than 5 cm. in length). 

The existence of lymph node metastasis 
can only be determined with certainty by 
the histopathological examination of speci- 
mens removed from patients who have 
undergone block dissection of the groins, or 
in those cases in which prolonged and care- 
ful clinical observation leaves no doubt as 
to their presence or absence. However, not 
many of our patients have had inguinal 
block dissection performed. In other cases, 
rapid advance of the primary lesion has 
caused the death of the patient before a 
sufficient length of time had elapsed for 
proper observation of the lymph node 
areas. These facts have made accurate 
statistics impossible to obtain. A similar 
difficulty has arisen in all sites where a 
routine block dissection has .not been 
performed. 

Analysis of results according to extent of 
primary lesion: 

(1) Small lesions of the anal canal which 
do not completely surround it, but extend 
more or less widely byond the anal margin 
on to the perianal skin. 

3 cases — 2 cures and i failure. 

The lesion cured in both the cases was 
a small one. 

In the third case the lesion extended far 
beyond the anal margin onto the perianal 
skin. The patient died of perianal gangrene, 
immediately following radium implanta- 
tion. 

(2) Lesions completely limited to the 
anal canal (i.e., less than 2 cm. in length). 
In our series none of these cases had lesions 
completely surrounding the canal; one wall 
was always found uninvaded at rectal 
examination. 

(3) Lesions involving the rectum slightly 
(less than 5 cm. in length). 

16 cases — 6 cures — 10 failures. 
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(4) Lesions invading the rectum exten- 
sively (more than 5 cm. in length). 

18 cases — 4 cures — 14 failures. 

(5) Lesions with lateral extension into 
the ischiorectal fossa: 

4 cases — no cures — 4 failures. 

Analysis oj lymph node metastasis: 

I. Cures with enlarged inguinal nodes. 

Twenty-eight of our 51 cases had clinical- 
ly enlarged inguinal lymph nodes. Treat- 
ment was as follows: 

(a) Surgical treatment; 8 cases 

Histopathological examination of the 

removed specimens revealed: 

6 cases with proved metastases (nodes 
markedly enlarged). 

2 cases without metastases (enlargement 
of the nodes here not marked). 

Of the 6 cases with proved metastases: 

Two subsequently developed recurrences; 
I of these after five years (primary lesion 
not sterilized) and the other after two years 
(primary lesion healed) . One died two years 
afterwards exact cause unknown. One died 
one year afterwards of jaundice; no evi- 
dence of recurrence present. 

One patient alive six years later; no 
information as to local condition. 

One of the a cases in which the histo- 
pathological examination was negative was 
alive seven years later. 

One was alive and well four years later 
and the other untreated after fifteen 
months 

(b) Treatment by radiotherapy: 

7 cases treated; no subsequent evidence 
of recurrence. 

(c) Cases with enlarged lymph nodes 
observed but not treated. 

13 cases, I recurrence in the tenth year 
(primary lesion healed). The others showed 
no evidence of recurrence. 

2. Cases with enlarged pelvic lymph 
nodes (revealed by rectal examination). 

Invasion of the pelvic lymph nodes was 
found in 5 cases out of 51. In all of these 
cases the rectum had been invaded by 
carcinoma. Only i of these showed sub- 
sequent evidence of carcinoma. 
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The conclusions we draw from this 
analysis of the extent of the lesions are as 
follows. 

(1) Concerning the primary lesions: Size 
is of great prognostic importance. Although 
the small number of cases in our series does 
not give us the right to establish percent- 
ages, it is sufficiently clear from what is 
written regarding the extent of the primary 
lesions that the curability of the tumor 
depends largely on its extent and therefore 
on early treatment. 

This early treatment has been achieved 
by certain American authors who practice 
routine microscopic examination of all anal 
lesions. Thus Buie has discovered 18 cases 
of carcinoma not clinically recognized as 
such (in 951 histopathological examina- 
tions). 

(2) Concerning the lymph nodes: Con- 
clusions are not so easily drawn. It is obvi- 
vious that our estimation of the indications 
of surgery is satisfactory since out of 8 
cases operated upon, 6 had microscopically 
proved metastasis. But it is not possible to 
draw any conclusion concerning the cases 
which have undergone radiotherapy. These 
cases have shown no sign of subsequent re- 
currence, it is true, but among these cases 
with clinically enlarged lymph nodes with 
no active treatment, only i developed sub- 
sequent lymph node metastasis after ten 
years. 

On the strength of these figures, it seems 
probable that no treatment of the lymph 
node areas is required, when the clinical 
examination does not reveal enlarged nodes 
or even in the cases where the enlargement 
is not marked and does not present definite 
signs of malignanc3^ 

There is another fact which supports 
this conclusion, namely, that these cases 
have been followed for long periods of time. 
For the 36 cases where lymph nodes areas 
received no treatment, the period of obser- 
vation ranges from six months to sixteen 
years and in 10 of these was of more than 
five years. In all these, only 2 subsequently 
showed evidence of metastasis. 
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Taking into account this rarity of lym- 
phatic recurrence, we are then forced to 
conclude that block dissection of lymph 
drainage areas is not so imperative as in 
carcinoma arising in other sites provided 
the patients are kept under careful observa- 
tion. 

More decisive conclusions than this will 
be determined only by statistics of a larger 
number of cases, followed for a longer 
period of time, e.g. for ten years. 

Histopathology and Radiosensitivity . 

The results of histopathological examina- 
tion of the biopsies are as follows : 

Differentiated squamous carcinoma — ^38 cases 
Anaplastic carcinoma — 13 cases 

Two of the anaplastic carcinomas showed 
areas of cylindromatous development. 

The distinction between squamous carci- 
noma and anaplastic carcinoma is not al- 
ways definite. The site and the extent of 
the biopsy taken may affect the pathologi- 
cal report as characteristics of the lesion 
may change from area to area throughout 
its extent. Moreover, in one case in which 
the primary tumor had been classed as 
anaplastic, the lymph node metastases 
were found to be squamous in type. We 
wish to stress the point made by Dr. 
Gricouroff, who has performed all the his- 
topathological examinations, that the un- 
differentiated tumors of the anal canal have 
no connection with basal cell carcinoma of 
the skin which neyer give rise to metastatic 
deposits. 

The following figures show the propor- 
tion of cases in which complete initial re- 
gression was obtained with radiotherapy: 

Differentiated squamous carcinoma — 18 cases 

out of 38 

Anaplastic carcinoma — 10 cases out of 1 1 
(Two untraced cases are excluded) 

But when we consider the five year re- 
sults of treatment according to the extent 
of the lesions, the proportion' of cures in 
both is almost the same. 

So far as we have determined, the per- 
centage of lymph node metastasis in both 


types is similar. But it must be recalled 
that our knowledge of the involvement of 
lymph nodes is very imprecise. 

Surgical Treatment. 

This question must be considered from 
several points of view: (i) Comparison of 
long term surgical and radiotherapeutic 
results: If anyone could bring forward con- 
clusive statistics in favor of either surger}^ 
or radiotherapy, the question of the best 

Table I 


SURGICAL CURES OF AT LEAST 
FIVE years’ duration 


Raiford 

(1933) 

I case 

Pemberton and Dixon 



(Mayo Clinic) 

(1934) 

3 cases 

Keyes 

(1937) 

4 cases 

Cartel! 

(1943) 

2 cases 



10 cases 


Table II 

CURES BY RADIOTHERAPY OF AT 
FIVE years’ duration 

least 

Gordon-Watson 

(1932) 

I case 

Binkley 

(1938) 

I case 

Tucker and Hellwig 

(1938) 

I case 

Berven 

(1939) 

4 cases 

Kaplan and Rubenfeld 

(1940) 

I case 

Meland 

(1940) 

3 cases 



II cases 


treatment would no longer be open to 
dispute. But such a comparison at present 
is impossible, as there are no statistics 
of importance concerning five year re- 
sults in either field. In all the litera- 
ture which we have had access to, we 
have found reports of only lo five year 
cures by surgery and lo by radiotherapy. 
Even these cannot be translated into per- 
centage figures because nearly all these 
reports include cases which have not been 
followed up for five years (see Tables i and 
11). 

( 2 ) Comparison of postoperative and 
postirradiation complications: Following 
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perineal amputation of the anal canal rapid 
healing occurs in most cases and after the 
first few days the patient has little or no 
pain. Following radiotherapy the radiation 
reaction is more unpleasant than this and 
varies greatly with the dose administered 
and the sensitivity of the patient to radi- 
ation. 

(3) The question of colostomy : In choos- 
ing between various methods of treatment, 
is is important to take into consideration 
how much it means to the patient if a per- 
manent colostomy can be avoided. 

Perineal amputation of the anal canal 
systematically removes the sphincter and 
leaves the patient either with anal inconti- 
nence, or with a colostomy. It is unneces- 
sary to enlarge on the distressing nature of 
this disability, even when the best care can 
be obtained for it. Even if the long term 
results were found to be exactly the same 
with each method, radiotherapy would 
have the great advantage that it gives a 
a chance of cure without a permanent 
colostomy. Among our 18 five year cures, 
1 1 did not require this operation, and were 
able to defecate normally afterwards. Ac- 
cording to these results given a lesion which 
is not very advanced, one may hope to pre- 
serve normal anal function for the patient 
by means of radiotherapy. 

(4) Enlarged lymph nodes: We have 
already discussed lymphatic metastasis at 
this site. It seems that routine treatment 
of the lymph drainage areas is not as im- 
portant as in certain cancers at other sites, 
e.g., the tongue. But we do think, how- 
ever, that it is necessary to treat the groins 
whenever the clinical examination reveals 
enlarged nodes of apparent significance 
and that complete block dissection is the 
most effective method of doing this. 

(5) Perineal amputation after the fail- 
ure of radiotherapy: We have employed 
this procedure in 5 cases at periods varying 
from one to eleven months following radia- 
tion treatment. Aperineal amputation of the 
rectum was performed followed by bilateral 
block dissection of the inguinal nodes. In 
one case the posterior vaginal wail was also 


removed, and in another the uterus and 
vagina. 

Among these 5 patients: 

One died of obstructive jaundice one year after 
operation. 

A second died of local recurrence two years 
after operation. 

A third died of lymph node metastasis five years 
after operation. 

A fourth was alive and well five years after 
operation. 

A fifth was alive five years after operation, but 
the condition of the treated areas was not 
ascertained. 

We have not been able to operate on all 
the cases in which radiotherapy had ap- 
parently failed to effect a cure. Sometimes 
the extent of the lesions has been too great 
and we were deterred by the danger of 
postoperative necrosis. 

Lately we have operated on such cases 
without complications other than delayed 
healing of the wound. We are proposing, in 
the future, to give our indications for sur- 
gery a wider scope and to operate on all 
possible cases as soon as it becomes appar- 
ent that the lesion- has not responded to 
radiotherapy. Unfortunately, it is difficult 
to determine exactly when hope of success 
by radiotherapy must be given up. Several 
factors must be considered before deciding 
on operation: histopathologic structure, 
size of the tumor, and the radiotherapeutic 
method. Tentatively we have decided that 
it is advisable to wait at least two months 
after radiotherapy in any case and then 
only to decide on surgical intervention if a 
positive biopsy report is obtained. 

Radiotherapeutic Methods. The radio- 
therapy of these tumors is the least definite 
of all our treatments. Indeed, it would ap- 
pear that we are undecided as to the best 
method to adopt, considering that for our 
51 patients treated, 17 different methods of 
treatment have been tried using one or 
more of the following radiation devices: 
radium implantation, surface radium ap- 
plicator, intracavitary radium teleradium 
therapy and roentgen therapy. Here is an 
analysis of the methods used which have 
yielded five year cures : 
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Radium implantation alone — 2 cases treated, 2 
cures. 

Radium implantation and surface radium ap- 
plicator — 5 cases treated, 3 cures. 

Radium implantation and intracavitary radium 
— I case treated, i cure. 

Radium implantation and teleradium treat- 
ment — 1 1 cases treated, 7 cures. 

It is not, however, possible to judge the 
value of the various methods from the 
above, as the tumors treated were not com- 
parable. For instance, even though radium 
implantation has been used alone, and with 
success, in a cases, one must attribute this 
largely to the fact that those 2 patients had 
small lesions, and it is therefore not reason- 
able to conclude that radium implantation 
is the best method. 

We have altered our methods between 
1922 and 1940. Teleradium therapy has 
gradually supplanted local radium. Ra- 
dium implantation has not been recently 
employed to give such large doses as in its 
early days. These changes were determined 
by the necessity to avoid delivering a dose 
of radiation to the anal sphincter which 
would cause sclerosis of the musculature 
and also to increase the dose in the deeper 
tissues without overdosing the superficial 
structures. Overdosage of the superficial 
tissues seems to have been one of the prin- 
cipal factors in producing the necroses 
which have occurred in our series. 

Complications following radiotherapy . 

(a) Radionecrosis: Among the 51 pa- 
tients treated, 8 subsequently suffered from 
radionecrosis as follows: 

One patient suffered a severe necrosis 
which persisted for thirteen years. This pa- 
tient who was treated in 1922 received an 
excessive dose of radiation. 

Three patients suffered slight necrosis 
which eventually healed and remained 
cured at the end of five years. 

Four patients suffered radionecrosis plus 
recurrence. 

Radionecrosis was much more common 
at the beginning of our series, but has be- 
come gradually rare. Six of the necroses 


occurred among the patients treated 
1921-1931, whereas only 2 cases occurred 
among the patients treated 1932-1940. 
Evidence that the cause of necrosis in these 
cases was overdosage is furnished by the 
fact that no necrosis has been observed 
when the radium dose delivered was under 
18 millicuries-destroyed. Stricture was a 
common sequel to necrosis. In one case 
only necrosis was not followed by stricture; 
but in that case, the necrosis was a small 
one. 

(b) Strictures : Among the 1 8 five year 
cures, stenosis or stricture occurred in 7 
cases. Four of these were of gradual onset 
due to progressive fibrosis of the perianal 
tissues and 3 followed necrosis. 

(c) Complications of infection: We have 
had one very severe case of infection in a 
patient, aged seventy-one, suffering from 
an advanced carcinoma widely involving 
the perianal skin. Teleradium treatment 
had been carried out without incident, but 
during radium implantation the patient 
developed an infectious gangrene of the 
perianal tissues, which proved fatal in a 
few days. 

Prognosis and analysis of cause of fail- 
ure. Thirty-five per cent of all our cases 
treated have resulted in five year cures. The 
extent of the primary tumor has greatly 
influenced the prognosis in these cases. 

The proportion of cures was three times 
as great in those cases where the primary 
tumor did not completely surround the 
anal canal, and was limited to its walls as 
in those where the rectum was perceptibly 
involved. 

No success was obtained when the pri- 
mary tumor completely encircled the anal 
canal, nor in those lesions which involved 
the ischiorectal fossa. 

Extension to the inguinal glands does not 
seem to be of primary importance in prog- 
nosis. Among all the cases, whether treated 
or not, we have noted only 3 cases where 
death was caused by the lymph node me- 
tastasis alone. 

It does not seem either, that the histo- 
pathological picture gives any indication 



VoL. 6o, No. 6 


Carcinoma of the Anal Canal 


813 


of the remote prognosis. At first sight there 
have been three times as many cures among 
the anaplastic carcinomas as among the dif- 
ferentiated types, but when the size of the 
primary lesion is taken into account, there 
does not seem to be much difference be- 
tween the two types. 

In certain of the cases where the treat- 
ment failed to cure the patient, the causes 
of failure were clear: 

In 6 cases treatment was not completed owing 
to complications, e.g., gangrene, embolus, etc. 
In 3 cases the patient died of lymph node 
metastasis. 

In I case failure was due to a metastasis in the 
lumbar vertebrae. 

In I case failure was due to intercurrent disease. 

From this it would appear that there 
were fewer /oca/ failures of cure than the 
five year figures show. 

Several failures followed underdosage or 
badly arranged dosage distribution within 
the tumor. For instance, one lesion 4 cm. in 
height was treated by radium implantation 
followed by a surface radium applicator of 
R. S. D., I cm., i.e. the type usually used 
for superficial cutaneous lesions. 

II. CARCINOMA OF THE ANAL MARGIN, 

1921-1940 

In our series, there have only been 6 
cases of carcinoma strictly limited to the 
anal margin, between 1921-1940. 

Five were cases of squamous carcinoma, 
and one a basal cell carcinoma. 

We have treated these patients as follows: 

2 cases by radium implantation. 

I case by radium implantation, and a radium 
surface applicator. 

I ''case by radium implantation, radium surface 
applicator followed by excision. 

I case by interstitial radium and intracavitary 
radium. 

I case by interstitial radium and teleradium. 

Of these cases 3 had inguinal block dis- 
section performed and in every case the 
lymph nodes were found to be invaded by 
the carcinoma. 

The results in these 6 cases were as fol- 
lows: 


3 patients alive and well at the end of five years. 
I death from intercurrent disease after one year. 
I death due to local and lymph node recurrence. 
I patient alive thirteen years after treatment 

without evidence of recurrence, but suffer- 
ing from painful unhealed perineal necrosis. 

Like Cattell, we think the only point 
worth noting about carcinoma at this site 
is the frequency with which the lymph 
nodes are invaded. But the small number of 
cases in the series prevents definite conclu- 
sions being drawn. 

III. CHANGES IN TREATMENT 
METHODS SINCE I94O 

Since 1940, we have been able to apply 
new principles to the treatment of carci- 
noma of the anal canal, owing to the possi- 
bility of employing supervoltage therapy 
and low voltage therapy. 

(a) Supervoltage Therapy. Since 1940 in 
the treatment of this disease, surface ra- 
dium applicator and radium implantation 
have been replaced by deep roentgen ther- 
apy on our new 500 kv. apparatus which 
was installed about this time. 

We were influenced in this by the follow- 
ing considerations: 

(1) The use of roentgen rays, generated 
at a higher tension than before, enabled us 
to deliver to the deeper parts of the tumor 
a better depth dose. Using an anterior field 
and a posterior sacrococcygeal field, the 
dose at a point 5 cm, from the anal orifice, 
within the rectum, was found to be increased 
from 33 per cent at 200 kv. to 48 per cent 
at 500 kv. 

(2) The dose distribution within the 
tumor was found to be more homogeneous 
than that obtained by radium implantation 
or surface applicator. We hope that this 
will give us a higher cure rate and avoid 
necrosis of the superficial tissues due to 
overdosage. 

C3) The possibility of reducing the oc- 
currence of stricture by abandoning inter- 
stitial radium, which when implanted in 
the sphincter or its neighborhood, caused 
what we might call “sleeves of fibrosis” 
around the site of each container. 
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We cannot, at present, give any details 
of the results obtained by this method, be- 
cause the follow up time for these cases is 
under five years. Eleven patients have been 
treated in this manner by Dr. Courtial. 

(b) Short Distance Low Voltage Therapy^ 
i.e. “Contact Roentgen Therapy." This type 
of treatment has been used by Chaoul for 
over ten years. His success with this method 
in carcinoma of the rectum is well known. 
But Chaoul does not refer either in his ar- 
ticles or in his recent book, “Nahbestrah- 
lung,” to the use of this method for carci- 
noma of the anal canal. 

With the Philips apparatus of this type 
which we have in use at present, the only 
lesions which appear to be amenable to 
this technique are those of small size con- 
fined to the anal canal. Infiltrating or ex- 
tensive lesions require multiple fields, and 
this technique carries the risk of overdosage 
due to intersection of fields, followed by 
necrosis or of underdosage resulting in fail- 
ure to sterilize the tumor. 

The technique for irradiation of the anal 
canal appears to be more complex than that 
for the rectum. It is easy to introduce the 
Philips tube into the ampulla of the rec- 
tum, following caudal anesthesia, or even 
without any preparation. But to irradiate 
the mucous membrane of the anal canal 
properly, it is preferable to dilate the canal 
under intravenous anesthesia, and to intro- 
duce the tube while the anus is dilated. 
The use of a tube in which the rays are 
emitted through a lateral window, or of a 
tube with a conical anode emitting roent- 
gen rays over all its surface, would simplify 
the technique greatly, and avoid the anes- 
thesia and dilatation. 

CONCLUSIONS 

(1) Carcinoma of anal canal is a radio- 
sensitive tumor. This is shown by the eight- 
een five year cures in our series of fifty-one 
cases (35 per cent). 

(2) Radiation is the only treatment 
which gives a chance of avoiding permanent 
colostomy. 

(3) Comparison of radiotherapeutic and 


surgical results is impossible for want of 
extensive five year statistics. 

(4) The number of failures following 
radiotherapy is still large. But if the treat- 
ment were carried out earlier when the 
lesions were still small, the number of 
cures would greatly be increased. For the 
eleven cases where the primary lesion did 
not extend beyond the limits of the anal canal 
at treatment seven were cured. It is curious 
that such painful lesions causing functional 
disorders at an early stage should not come 
to treatment until they are advanced. This 
is not always the fault of the patient. Rou- 
tine microscopic examination seems to be of 
importance in an early diagnosis, since it 
has enabled Buie, for instance, to detect 
several cases of early carcinoma which 
had not been clinically diagnosed. It is also 
reasonable to suppose that the recent im- 
provements in technique ought to give rise 
to better results. 

The future will show whether we have 
been correct in abandoning radium im- 
plantation in favor of contact roentgen 
therapy for small lesions and supervoltage 
roentgen therapy for larger lesions extend- 
ing outside the anal canal. 

In case of failure following radiotherapy, 
perineal amputation of the rectum must 
take a greater part than hitherto. We must 
take into account when planning our treat- 
ment, without sacrificing any of its effi- 
cacy, that contact roentgen therapy does 
not affect the subsequent surgical opera- 
tion, whereas operation following deep 
roentgen therapy carries a greater risk of 
necrosis on this account. 

Finally, we feel that the hope of preserv- 
ing a normal anus, the results that we have 
obtained in the past, and the technical im- 
provements, which are at present in opera- 
tion, justify the use of irradiation as the 
primary treatment. Subsequently, if this 
fails, surgical removal can be carried out, 
provided the previous radiotherapy has not 
made operation impossible. 

Fondation Curie 
26, Rue d’Ulm 
Paris 5', France 
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APPLICATIONS OF ARTIFICIALLY RADIO- 
ACTIVE ISOTOPES IN THERAPY* 

I. COBALT™ 

By WILLIAM G. MYERS, Ph.D., M.D. 

Julius F. Stone Fellow in Medical {Bio-Physical) Research, College of Medicine, 

The Ohio State University 

COLUMBUS, OHIO 


T he announcement^ of the availability 
in large quantities of artificially radio- 
active isotopes of many of the elements, 
either generated by exposure to the high 
neutron fluxes in a nuclear reactor (pile) 
or resulting as by-products of controlled 
nuclear fission in the production of pluto- 
nium, ushered in a new era in medical 
science. New tools have been provided in 
abundance to challenge the ingenuity of the 
investigator in the application of them both 
in research and in therapy. A perusal of the 
lists in the publication revealed that several 
of the radioisotopes have properties which 
invite investigation of them as sources of 
ionizing radiation that, for one reason or 
another, might be used advantageously in 
therapy to supplement or to supplant 
radium and radon. 

In order to augment the broad program 
in progress at the Ohio State University 
College of Medicine during the past eight 
years in which artificial radioisotopes have 
played an increasingly important role both 
in therapy and in fundamental research, it 
was decided to survey systematically sev- 
eral of the radioactive isotopes now at hand 
in adequate amounts and activities for the 
first time, to discover those which will 
prove to be the most useful directly in 
therapy. Cobalt®” was chosen for the initial 
investigation principally because its rela- 
tively long half-life of more than five years 
would facilitate the accumulation of ex- 
perience with the new sources of ionizing 
radiation. It was originally planned to re- 
view the pertinent physical properties of 
the radioisotope and to present the ad- 
vantages of the form in which we had 
found it to be suitable after a time when we 


had had the opportunity to gain at least 
preliminary clinical experience with it to 
report simultaneously.! But "the wide in- 
terest created recently by the disclosure 
to the Press by the Chairman of the United 
States Atomic Energy Commission that 
research was in progress at several univer- 
sities, including The Ohio State University, 
on possible therapeutic applications of 
radiocobalt, makes it appear desirable at 
this time to summarize the physical proper- 
ties together with our experience with the 
isotope thus far. 


PHYSICAL PROPERTIES OF COBALT®” 

Cobalt®” can be generated conveniently 
by the reactions: 


(X) 


t27Co®« 

(Nuclear Reactor) 


(2) 


27 


Co®”- 


d,p 


(Cyclotron) 


^o^Co®” 


In the first reaction, a neutron is captured' 
by the nucleus of the stable isotope of co- 
balt of mass ^g^2,3,4,5,7,9 -which comprises all 
of the natural element® to convert it to 
Co®” with the simultaneous emission of a 
gamma photon in the process.^ Since a 
nuclear reactor is an excellent source of 
controlled high neutron fluxes, this nuclear 
reaction goes very efficiently when cobalt 
is placed within it. In the second reaction, 
the neutron from a deuteron bombarding 


t Professor Joseph L. Morton, who has recently resumed his 
duties in the Radiology Department of The Ohio State Univer- 
sity after a leave of absence, will direct the studies at this institu- 
tion leading to the clinical evaluation of the usefulness of Co®° in 
therapy. His encouragement largely led to the initiation of these 
early studies. 


* Presented at the Thirtieth Annual Meeting, American Radium Society, Chicago, III., June 20^2, 1948. 


816 



VoL. 6o, No. 6 


Radioactive Isotopes in Therapy 


8 



Fig. I. Decay curve for a radioisotope with half-life of 5.3 years. 


in a cyclotron is captured by the 
nucleus and the proton is rejected.'^’®-® In 
both instances isomeric radioactive nuclei 
with half-lives of 10.7 minutes and 5.3 years 
may be formed.’^.’® Obviously the short- 
lived isomer is of no importance in therapy. 
Only a small part of Co®® generated in a 
nuclear reactor is the 10.7 minute isomer 
and probably most of that which does form 
disintegrates by isomeric transition to the 
long-lived isotope.^'®'® In Figure i there 
appears the radioactive decay curve for an 
isotope with a half-life of 5.3 years* and in 
Table i are listed the calculated percentages 
of the initial activities remaining at 
monthly intervals together with the re- 
ciprocals. Figure a depicts the disintegra- 
tion scheme of the long-lived Co®® isotope 
according to Professor Robley D. Evans.^^ 
It is seen from this that the emission of an 

* Dr. L. F. Curtiss recently stated at a meeting of the Biology 
Division of Argonne National Laboratory that the 5.3 year half- 
life value for the long period Co'O isotope is proving to he accurate 
to within i-a pim cent on the basis of early reports from two dif- 
ferent laboratories where it is being checked. 



Fig. 1 . Disintegration scheme of long-lived 
cobalt'^'’ (after R. D. Evans). 
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Table I 


PERCENTAGES AND RECIPROCALS OF THE INITIAL ACTIVITY REMAINING AT MONTHLY INTERVALS 
CALCULATED FOR A RADIOISOTOPE WITH HALF-LIFE =5.3 YEARS 


Time 

Per Cent 
Re- 

Recip- 

Time 

Per Cent 
Re- 

Recip- 

Time 

Per Cent 
Re- 

Recip- 

Yr. Mo. 

rocals 

Yr. 

Mo. 

rocals 

Yr. 

Mo. 

rocals ■ 


maining 




maining 




maining 


0 

100.00 

1 .000 

3 

9 

61.23 

1-633 

9 

0 

30.82 

3-244 

I 

98.92 

I .oil 


10 

60.55 

1 .651 


2 

30.15 

3-316 

1 

97-83 

1 .022 


11 

59-91 

1 .669 


4 

29.50 

3-389 

3 

96.78 

1-033 

4 

0 

59-27 

1 .687 


6 

28.86 

3-465 

4 

95-73 

1 .044 


I 

58 .61 

1 .706 


8 

28.24 

3-541 

5 

94.70 

1-055 


2 

57-98 

1.724 


10 

27-63 

3.619 

6 

93-67 

1 .067 


3 

57-35 

1-743 

10 

0 

27.03 

3-699 

7 

92.66 

1.079 


4 

56.72 

1.763 


2 

26.45 

3-780 

8 

91 .64 

1 .091 


5 

56.11 

1 .782 


4 

25.88 

3-863 

9 

90.66 

1.103 


6 

55-51 

1 .801 


6 

25.32 

3-949 

10 

89.68 

1.115 


7 

54-90 

1 .821 


8 

24.78 

4.035 

11 

88 .70 

1 .127 


8 

54-31 

1 .841 


10 

24-25 

4-123 

I 0 

87.74 

1-139 


9 

53-72 

1 .861 

II 

0 

23.72 

4.215 

I 

86.80 

1 .152 


10 

53-14 

1 .881 


2 

23.21 

4-308 

1 

85.85 

1.164 


II 

52.56 

1 .902 


4 

22.71 

4-403 

3 

84.91 

1-177 

5 

0 

52.00 

1 -923 


6 

22.22 

4-500 

4 

84.00 

1 .190 


I 

51.42 

1 -944 


8 

21 .74 

4.599 

5 

83.06 

• I .203 


2 

50.87 

1.965 


10 

21 .28 

4-699 

6 

82.19 

1 .216 


3 

50.32 

1 .987 

12 

0 

20.81 

4-805 

7 

81.30 

1 .230 


4 

49-77 

2.009 


6 

19.50 

5.128 

8 

80.40 

1.243 


5 

49-23 

2.031 

13 

0 

18.26 

5-476 

9 

79-53 

1.257 


6 

48.71 

2.052 


6 

17 .10 

5-847 

10 

78.69 

1 .270 


7 

48.18 

2.075 

14 

0 

16.02 

6.242 

II 

77.81 

1.285 


8 

47.65 

2.098 


6 

15.01 

6.662 

1 0 

76.99 

1 .298 


9 

47.14 

2.121 

15 

0 

14.06 

7.I12 

I 

76.14 

1-313 


10 

46.62 

2.145 


6 

13-17 

7-593 

1 

75-31 

1-327 


II 

46.12 

2.168 

16 

0 

12.33 

8. no 

3 

74-50 

1-342 

6 

0 

45-62 

2.192 


6 

11.55 

8.658 

4 

73-70 

1-356 


2 

44-64 

2.240 

17 

0 

10.82 

9.242 

5 

72.91 

1-371 


4 

43-67 

2.289 


6 

10.14 

. 9.861 

6 

72.11 

1 -386 


6 

42.74 

2.339 

18 

0 

9-49 

10.537 

7 

71-33 

1 .401 


8 

41 .81 

2.391 


6 

8.89 

II .24 

8 

70.55 

1-417 


10 

40.91 

2.444 

19 

0 

8.33 

12.00 

9 

69.79 

1-432 

7 

0 

40.03 

2.498 


6 

7.80 

12.82 

10 
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electron with = 0.31 mev. is followed 
by two gamma photons in cascade with 
energies of i.io and 1.30 mev. respective- 
ly s.io Figure 3 is shown the absorption 


of the gamma radiation by lead. The half- 
thickness is found to be 0.44 inch corre- 
sponding to a photon energy of about 1.35 
mev. 
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APPLICATORS CONTAINING COBALT®® 

Elemental cobalt as it is usually obtained 
is a hard, brittle, and highly magnetic 
metal with a melting point of 1,480° C, 
and a density of 8.9. It is available com- 
mercially in the form of rondels at a few 
dollars a pound. These proved to be so hard 
and difficult to machine that an alloy was 
sought which would be more workable and 
the other component of which would not 
emit significant amounts of undesirable 
radiation after bombardment in the nu- 
clear reactor . An inexpensive alloy composed 
of 45 per cent cobalt and 55 per cent nickel* 
known as "cobanic” is proving to be highly 



Fig. 3. Absorption of gamma radiation emitted 
from cobalt®” by lead. 


satisfactory for our purpose. Cobanic has 
been obtainedf in the form of wire in sev- 
eral diameters. The wire is hard and stiff. 


though it can be machined fairly readily 
in the temper at hand. A wire 0.040 inch 
in diameter broke only after more than a 
dozen sharp 90° bends. It is highly inert 
chemically as evidenced by essentially no 



observable change in the surfaces of pieces 
immersed in o.i N hydrochloric acid and 
o.i N sodium hydroxide respectively for the 
past year. It is strongly magnetic and we 
have found it most convenient to handle it 
during many manipulations with an electro- 
magnet* both before and after irradiation 
in the pile. A very useful magnet attached 
in place of the bulb on the end of a long 
probe-type flashlight and operated by two 
small dry-cells is shown in Figure 4.1 The 
shank is semi-flexible and can be bent to 
work around shields. The components of a 
piece of cobanic wire were separated chem- 
ically § after activation and it was found 
that any radionickel generated during the 
bombardment does not contribute signifi- 
cantly to the total radioactivity emitted 
by the piece of wire. 

We have found it convenient to cut co- 
banic wire 1 millimeter (18 gauge, 0.040 
inch) in diameter into cylinders l centi- 
meter long in the apparatus shown in 
Figure 5^1 which is readily adjustable both 


* Suggested by Dr. Paul C. Aebersold, Chief of Isotopes Dis- 
tribution, Atomic Energ)' Commission, Oak Ridge, Tennessee. 
His cooperadon has been most generous and is much appreciated. 

t "Cobanic” wire was kindly furnished in several sizes by The 
Wilbur B. Driver Company, Newark, N. J. 


' r 


— 'o uy JT. XI. > 

The Ohio State University. 

§ S^arated by Mr. Harmon L. Finston, Department of Chem- 
istT), The Ohio State University. 

■ “"d constructed by Mr. Carl MeWhirt, machinist 

in the Department of Physics, The Ohio State University. 
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Fig. 5. Cutter adjustable for length of cut and . 
diameter of wire. 


for length of cut and diameter of wire. The 
cylinders made in this manner are' remark- 
ably constant in weight, 66.66 + 0.30 milli- 
grams each; and it is essential that this be 
the case for the sake of uniformity, since we 
find that the amount of radioactivity pres- 
ent in the cylinders after exposure to the 
neutrons in the nuclear reactor is propor- 
tional to the mass within a few per cent, 
when the diameters remain constant. It is 
a simple matter to weigh the cylinders and 
select those which fall within the desired 
limits. Each cylinder is inspected with a 
low-power lens and any which show burrs 
are either rejected or the burrs are scuflPed 
off with fine emery cloth. In this way it is 
an easy task for one to prepare and select 
a hundred or more of the cylinders in a 
few hours. 

After irradiation in the Oak Ridge nu- 
clear reactor for about a month the above 
cylinders 'exhibit a gamma-ray activity 
approximately equivalent to that emitted 
by 1.0-1.5 milligrams of radium. A needle 
about 3 centimeters long and weighing 193 
milligrams which was made from cobanic 
wire I millimeter in diameter, was found 
last November to emit gamma radiation 
equivalent to that from 4.08 milligrams of 
radium when the gold leaf electroscope was 
surrounded by i centimeter of lead, and 
showed 2. 97 milliroentgens per hour at i 


meter (mrhm).* This activity is suitable 
for many clinical applications. If one 
wished, it to be doubled, he would have 
merely to request that the time of exposure 
in the nuclear reactor be twice as long. Or, 
if the requirements were that the diameter 
of the wire should be less but the activity 
per unit length should remain unchanged 
approximately,' the irradiation time should 
be increased inversely with the decreased 
mass of cobalt per unit of length. The 
converse of this principle was applied when 
some cylindrical slugs i centimeter long 
and weighing 1.445 grams each were cut 
from cobanic wire 4.6 millimeters (5 gauge, 
0.185 inch) in diameter. After these were 
irradiated along with the i millimeter cyl- 
inders above in the nuclear reactor at Oak 
Ridge for a month, the activities were found 
to be 18.6 mrhm and 1.12 mrhm respec- 
tively, based on the. standardized needle 
described above. The ratio of activities is 
16.6 whereas the weight ratio is 21.7. The 
variation from proportionality may be ac- 
counted for on the basis of the large cross- 
section of cobalt for slow neutrons^® which 
might be expected to result in some “shad- 
ing” of the nuclei from neutrons within a 
relatively thick piece of the alloy by the 
cobalt nuclei nearer to the surface. Self- 
absorption of the gamma photons by the 
thicker pieces could also account for some 
of the observed lack of proportionality. 
Still a third way in which the amount of 
Co®” present might be varied within limits, 
in those cases in which it was desirable that 
the diameter or mass of an applicator and 
the time of irradiation in the nuclear reac- 
tor should remain constant, would be by 
increas ng or decreasing the proportion of 
cobalt in the alloy. 

Figure 6 is a photograph showing two of 
the large slugs and five of the small cylin- 
ders described above, together with a 
threaded 3 centimeter cobanic needle and 
one-cell and two-cell length gold alloy 
needle filters which are commonly em- 
ployed with radium to absorb most of the 
high energy beta particles emitted. We 

* These values were kindly determined by Dr. L. F. Curtiss at 
the National Bureau of Standards. 
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Fig. 6. Cobanic slugs, cylinders, and needle with one-cell and two-cell gold-alloy sheath needles. 


have found it convenient at this stage of 
development to use the gold filters in our 
early studies to absorb the 0.31 mev. 
(maximum) beta particles emitted by the 
long-lived Co.®® That this is necessary in 
order to minimize periacicular necrosis is 
demonstrated in Figure 7 which is a radio- 
autograph of a radioactive cobanic needle 
4 centimeters long over each end of which 
was slipped one of the one-cell length gold 
filters before placing it on the emulsion of a 
lantern slide for about five minutes. It is 
obvious that the greater density in the 
unshielded central portion is probably due 
to the beta particles which were removed 
by the gold alloy filters covering the ends. 

The use of gold or platinum or other 
metals of high atomic number as filters to 
remove beta particles is not optimally ad- 
vantageous as was clearly shown in the 
studies by Quimby, Marinelli and Blady,^® 


and others. They found that the number ot 
secondary electrons resulting from the 
gamma rays from radium traversing various 
filters was a m’nimum when the filters were 
made up of elements of intermediate atomic 
number, particularly in the range 26-50 
which includes among others, iron, cobalt, 
nickel, copper, zinc, silver, and tin. It is 
anticipated that one of the foremost ad- 
vantages of cobalt®” over radium for gam- 
ma-ray therapy will prove to be the com- 
paratively low maximum energy of the 
beta particles emitted, only 0.31 mev., as 



Fig. 7. Radioautograph of 4 centimeter radioactive 
needle containing cobalt®“ with gold-alloy sheath 
on each end to filter out the beta particles. 
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compared with maximal energies about ten 
times as great for beta particles given off by 
some of the radioactive disintegration prod- 
ucts of radium. Because their energies are 
so low the beta particles can easily be re- 
moved by thin, strong, and inexpensive 
monel metal, stainless steel, or other filters 
composed of elements of intermediate 
atomic number. In this respect as well as 
the other properties it possesses as de- 
scribed previously, cobanic alloy itself 
should be very suitable material from which 
to make filters. It would have the advan- 
tage over many other alloys because it is 
strongly magnetic so that non-radioactive 
cobanic filters loaded with the radioactive 
cobanic could also be handled conveniently 
and safely with the electromagnet. It is 
necessary to use gold or platinum filters 
with radium, at least in large part, because 
the beta particles present have such high 
energies that they are not removed com- 
pletely by thicknesses of lighter elements 
consistent with practicable needle dia- 
meters. In addition to the stainless steel 
and monel filters which we are now de- 
veloping, experiments are in progress de- 
signed to electroplate about o.i millimeter 
of pure nickel on pointed and eyed cobanic 
needles such as the threaded needle shown 
in Figure 6. Calculations indicate that this 
thickness of nickel should be about suffi- 
cient to absorb completely all beta par- 
ticles with energies of 0.31 mev. or less. 
The electroplating will be done before ir- 
radiation in order that the radioactive 
needles only 1.2 millimeters in diameter 
will come from the pile with filters per- 
manently attached and ready for thread- 
ing. If it were desirable, the diameter could 
be made even less and the activity per unit 
of length remain unchanged provided that 
the time of irradiation in the nuclear reac- 
tor were appropriately lengthened. 

DISCUSSION 

The essentially homogeneous gamma 
rays, i.i and 1.3 mev., emitted by Co®® 
should prove to be particularly advanta- 
geous in “telecobalt” installations. Because 
the isotope can be generated readily in any 


desired quantities and at moderate cost, 
the way is now open for this method of 
application to be come more widely applied 
in this country, particularly in the larger 
treatment centers. For large bone lesions 
the homogeneous high energy photons are 
expected to prove especially useful in 
comparison with the heterogeneous gamma 
rays emitted by radium and its disintegra- 
tion products because the absorption and 
.scattering will be more uniform.^'* 

Besides the numerous advantages of co- 
balt®® over radium described above, addi- 
tional ones might be listed: i. There are no 
gaseous radioactive daughters and leakage 
is therefore impossible. 2. Because of the 
properties of alloys containing cobalt which 
are suitable for irradiation, breakage is 
almost completely eliminated. Moreover, if 
it should occur, the pieces could be re- 
covered with no danger of loss by solution 
and the resultant dangers of lodgment in 
bones as in the case of radium. If a soluble 
salt of radiocobalt were present in the 
broken applicator for some reason, any 
which did dissolve would be eliminated 
quickly in the urine. 3. Cobalt alloys can 
be machined easily to any desired shape 
before irradiation, thus eliminating the 
problems and dangers associated with the 
uniform loading and sealing of radium in 
applicators. 4. If it proves feasible to pre- 
pare needles and other applicators incor- 
porating a permanently attached electro- 
plated nickel absorber for the soft radio- 
cobalt beta particles, these may then be 
bent readily to fit lesions of different shapes. 

The chief disadvantage of cobalt®® over 
radium is, obviously, the relatively short 
half-life of only 5.3 years compared with 
1,590 years for radium. For this reason 
comparisons of relative costs, especially on 
a long-term basis, are largely meaningless. 
In this respect one must consider the pos- 
sibility that applicators containing Co®® 
could be irradiated further, or “warmed- 
up” so to speak, in a nuclear reactor when- 
ever it becomes desirable to increase the 
activity 'or to restore the waning activity 
due to decay. 

The radiotherapist who uses cobalt®® will 
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be largely compensated for the effort he 
must expend in the frequent re-evaluation 
of his applicators, by the presence in his 
stock at all times after the first few acquisi- 
tions, of several different strengths from 
weak to strong, so that he can apply them 
to best advantage in formulating the Pater- 
son-Parker patterns^^-^®'^’’ to irradiate in- 
dividual lesions most effectively. This flexi- 
bility will be especially helpful in those de- 
partments which have radiation physicists 
on the staff and instruments suitable for 
making the measurements frequently. 

It hardly needs emphasis that applica- 
tors emitting photons with a half-thickness 
in lead of 0.44 inch must be handled with 
great care and with full cognizance of the 
possible dangers involved. In this respect 
the shielding problem so far as the gamma 
radiation is concerned is essentially the 
same as that encountered with radium. 

It is a pleasure to express my gratitude to Profes- 
sor M. L. Pool of the Physics Department for many 
helpful suggestions and criticisms. 

2724 Wexford Road 
Columbus 12, Ohio 
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CANCER DETECTION CENTERS* 
THEIR ROLE IN CANCER CONTROL 
By J. ROBERT ANDREWS, M.D. 

WEST PALM BEACH, FLORIDA 


T he early diagnosis of cancer has been 
neglected. The. enormity of the intel- 
lectual effort and the scientific problems 
involved in the successful treatment of 
cancer have, in the past, so captivated the 
interest of physicians that but little atten- 
tion, until recent years, has been paid to 
the possibilities for the early diagnosis of 
cancer. It is, of course, a fact well estab- 
lished that the earlier in the course of the 
disease a patient with cancer is treated the 
better are the chances of effecting a cure. 
This being true the matter of the early 
diagnosis of cancer assumes an importance 
at least equal to the problem of its treat- 
ment. It is likewise true that once such 
symptomatic manifestations of cancer as 
tumefaction, ulceration, hemorrhage or 
pain impress themselves upon the con- 
sciousness of the patient — and it is not 
until then that the patient, ordinarily, will 
consult the physician — the cancer may 
already be incurable. The next logical 
step is, therefore, the attempt to find can- 
cer in the incipient stage of the disease; 
that is, before symptoms of the disease have 
impressed themselves upon the conscious- 
ness of the patient. This is the stage which 
already has been reached by case finding 
methods in tuberculosis control and this 
is the stage in cancer control which the 
cancer detection center program now seeks 
to attain. 

Cancers of certain organs, — the skin, 
mouth, breasts, uterus and rectum, are 
readily demonstrable by simple inspection 
or palpation; cancers of these organs are 
readily accessible to surgical extirpation or 
the tissues in which they appear are toler- 
ant to curative irradiation. These, there- 
fore, are the cancers which, because of 


relative ease of diagnosis, surgical acces- 
sibility and tolerance of tumor bed to 
irradiation, might properly be called the 
curable cancers and yet the curability of 
any one group of these cancers, with the 
exception of cancers of the skin and lip, 
does not exceed, at present, 35 per cent. 
If, then, more patients with these so-called 
curable cancers are to survive, then these 
cancers, and likewise cancers of other or- 
gans, must be found in their incipient 
stages, — in the stages when, ideally, the 
curability might be 100, not 35, per cent. 

In the absence of a serological or other 
specific test for either the diagnosis or 
exclusion of cancer the only case finding 
method which can be employed is the ex- 
haustive clinical examination of individuals 
presumably well but desirous of submitting 
or willing to submit to such examination. 

It is these concepts upon which the 
cancer detection center program is based. 

These, or similar concepts, must have 
been comprehended by L’Esperance^ when 
she founded the Strang Cancer Prevention 
Clinic of the New York Infirmary for 
Women and Children in 1937 and extended 
these activities to Memorial Hospital in 
1940. Similar concepts must have guided 
Macfarlane® and the group working with 
her when the Cancer Prevention Clinic in 
the Women’s Medical College of Pennsyl- 
vania was founded in 1938. It is interesting 
to point out that official sanction was given 
to such a program that long ago by organ- 
ized medicine as the early work of the Mac- 
farlane clinic was made possible in part by 
a grant from the Committee on Scientific 
Research of the American Medical Associa- 
tion. Similar concepts guided WebsteP^’“ 
and the group working with her in founding 


* Presented at the Twenty-ninth Annual Meeting, American Radium Society, Atlantic City, N. J., June 9-10, 1947. 
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the Cancer Prevention Clinic in the Wom- 
en’s and Children’s Hospital in Chicago 
in 1943. The first large-scale, community- 
wide effort came, as the result of the inter- 
est aroused in these concepts and the im- 
petus given this program by Macfarlane 
and her group, in 1944 with the establish- 
ment, with the approval and under the 
coordination of the Academy of Medicine 
of Philadelphia, in the five teaching hos- 
pitals in Philadelphia of a series of “clin- 
ics” for the conservation of health. Finan- 
cial support has been given these Health 
Maintenance-Cancer Prevention Clinics 
by the Donner Foundation; their number 
has since grown to ten or more; and their 
activities and experience have been given 
wide publicity by their executive secretary 
Mildred W. S. Schram.^^ 

In 1945 the Council on Medical Service 
and Public Relations of the American 
Medical Association laid down some rules 
and objectives for such centers.^^ The 
clinic or center, as we now prefer to call 
it, was defined in the following terms: 
“A cancer detection, cancer prevention, 
well person clinic is designed to detect ab- 
normalities not producing symptoms suffi- 
cient to send the patient to the doctor. 
These clinics do not diagnose or treat dis- 
eases.” The Council further recommended 
that “no such clinics shall be established in 
any community without the approval of 
the county medical society.” The American 
College of Radiology approved the cancer 
detection center program in February, 
1946’^“ and the American College of Sur- 
geons resolved to inaugurate a program for 
the survey and approval of cancer detec- 
tion centers at its meeting in Cleveland in 
December, 1946."^ 

This concept of the examination of the 
apparently well for the express purpose 
of discovering unsuspected cancer has 
gained wide acceptance in just the past 
few years and there are now some lao such 
centers in twenty-seven states.^ Sixty-six 
of these centers, or more than half, are, 
however, located in only five states. The 
American Cancer Society has, of course. 


figured prominently in fostering this con- 
cept, in encouraging its wide acceptance, 
and in financing the detection center pro- 
grams, the American Cancer Society prob- 
ably having given financial aid to all of 
these centers with the exception of the 
Strang Cancer Prevention Clinics in New 
York and the Health Maintenance-Cancer 
Prevention Clinics in Philadelphia. 

The interest of organized medicine in 
Cleveland in a cancer detection center 
program at the beginning of 1945 was only 
passive. Active interest was, however, 
stimulated by the lay members of the 
Cuyahoga County Division of the Ameri- 
can Cancer Society and by the fact that 
funds of this organization for which com- 
mitments had not been made, were avail- 
able and by the fact that several other 
groups also were preparing independently 
to inaugurate such cancer detection centers. 
Among these other groups was the Elsa 
U. Pardee Foundation, a private founda- 
tion the interest of which is in cancer. In 
an effort to prevent chaos in such a pro- 
gram and to coordinate the interests and 
activities of the several groups concerned, 
the Academy of Medicine of Cleveland,’- 
acting through its Committee on Cancer, 
secured the cooperation of the Cuyahoga 
Division of the American Cancer Society, 
the Pardee Foundation, and the Cleveland 
Hospital Council, which is a voluntary 
policy forming and purchasing organization 
of the Cleveland hospitals, to participate 
in a joint, large scale effort in the organiza- 
tion and operation of cancer detection 
centers in Cleveland hospitals. 

The program is organized according to 
the scheme shown in Figure i. It should 
be emphasized that such a plan of organiza- 
tion might serve as a model for the organ- 
ization of a similar program in any com- 
munity where organized medicine, one or 
more hospitals, and one or more health 
agencies, — whether they' be public, private, 
or voluntar}3 — are involved. This is for the 
very important reason that organization 
along such lines permits the financial and 
administrative participation of any number 
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or kind of health agencies but invests in 
organized medicine sole authority for the 
determination of medical policy. In these 
several respects the Cleveland plan is pos- 
sibly unique. 

In reference to Figure i, it is apparent 
that the practicing physicians comprise the 
membership of the county medical society 
which in turn functions through commit- 
tees. The committee on cancer has two 
functions in the cancer detection center 


through the common appointment center 
where the applicant is interviewed by tele- 
phone in order to determine his or her eli- 
gibility for the clinic examination and 
where an appointment is made for exami- 
nation at a specific center. The examination 
is performed by physicians selected by the 
staff of the hospital in which the center op- 
erates and the examination itself conforms 
to the standards adopted for the program 
after cooperative study by physician rep- 



Fig. I. Organization of cancer detection centers in Cleveland. (Courtesy of the 

Cleveland Health Museum.) 


program. One is cooperative with the other 
participating agencies, — in this case the 
American Cancer Society, the Cleveland 
Hospital Council, and the Pardee Founda- 
tion. To this group might be added any 
number of other agencies, as, for example, 
visiting nurse associations, other private 
foundations, or federal, state, or local 
departments of health. The other function 
of the committee on cancer is exercised 
solely and exclusively by it and consists of 
the formulation and the supervision of 
medical policy in the appointment center 
and the coordination of medical policies in 
the cancer detection centers themselves. 
The applicant s, or examinee’s, first con- 
tact with the cancer detection center is 


resentatives of the several centers meeting 
with the committee on cancer. These stand- 
ards are subject to review, modification, de- 
letion, and addition at intervals. The man- 
ner in which the prescribed examination is 
performed is left to the option of the indi- 
vidual clinics. Prescribed records are com- 
pleted and become the property of the hos- 
pital in which the center is located. Exami- 
nees in whom abnormalities are found are 
referred to physicians of their choice with 
an abstract of the findings of the center. 
Examinees in whom no abnormalities are 
found are reassured and invited to make 
another appointment after six months. 

When the program is examined in this 
fashion it is apparent that it is neither sepa- 
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rate nor distinct from the practice of medi- 
cine as it is known today but is both a part 
of it and an adjunct to it and that, in the 
final analysis, the program belongs to the 
practicing physicians for it is they who 
comprise the Academy of Medicine. The 
program is therefore subject to extension, 
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ment center for appointments for examina- 
tions are in great part dependent upon the 
publicity given the program. Newspaper 
publicity of the type used in Cleveland re- 
sults in such public response that the facili- 
ties of the appointment center are over- 
taxed for several weeks. 
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• EXAMINATION LIMITED TO N.4T, SKIN, BREASTS, ABDOMEN .PUViC. RECTAL 

»• actual incisional biopsy of UTERINE cervix 


Fig. 2. Summary of practices of ten representative cancer detection centers. 

Clinic I : Cancer Detection Clinics of Cleveland. 

Clinic 2: Cancer Prevention Clinics of Chicago. 

Clinic 3; Milwaukee Cancer Detection Center. 

Clinic 4: Los Angeles Cancer Prevention Clinic. 

Clinic 5; Strang Cancer Prevention Clinics, New York. 

Clinic 6: Kent County Cancer Detection Clinics, Detroit. 

Clinic 7: Cancer Detection Center, Johns Hopkins Hospital. 

Clinic 8: Tulane University, School of Medicine, New Orleans. 

Clinic 9: St. Elizabeth’s Hospital, Youngstown, Ohio 
Clinic 10: Cancer Detection Center, Grand Rapids. 

Figure 2 reviews the practices of ten rep- 
resentative cancer detection centers. Num- 
ber I being the Cancer Detection Centers of 
Cleveland. Most admit only the apparently 
well. Physicians are either serving the cen- 
ters on a voluntary basis or are being reim- 
bursed at a rate of about S5.00 an hour. In 
most centers the examinee is carrying at 
least a substantial part of the cost of the 


(Courtesy of the Cleveland Health Museum.) 

alteration, and even termination by the 
wishes of these practicing physicians ex- 
pressed through the Academy of Medicine. 

Fifty per cent of the cost of the program 
is borne by the examinee. The other 50 per 
cent is borne approximately equally by the 
American Cancer Society and the Pardee 
Foundation. 

The demands made upon the appoint- 
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program. The examinations performed in 
the clinics are routine but tend to be ex- 
haustive in their scope. The amount and 
character of the laboratory work per- 
formed is variable but the usefulness of the 
Papanicolaou® principle of diagnosis of car- 
cinoma of the uterus is gaining wide ac- 
ceptance. 

The character of the prescribed examina- 
tion justifies more consideration than has 
heretofore been given it. The tendency in 
all the centers has been to broaden the 
scope of the examination. This requires, of 
course, that more time must be devoted to 
it which means that fewer applicants can be 
examined by a given number of physicians 
or, vice versa, that more physician-hours 
are required to examine a given number of 
applicants. In the Cleveland program at 
the present time two physician-hours are 
required for the examination of three ap- 
plicants. 

This aspect of the cancer detection cen- 
ter program has certain very important im- 
plications. There are only two kinds of ex- 
aminations which can be performed — and 
when the term examination is employed the 
taking of a medical history is implied — the 
one, the exhaustive, complete examination 
and the other, the screening examination 
with the arbitrary elimination of some fea- 
tures of the first type. At first thought, it 
would appear that the first kind is the only 
type justified but some consideration of the 
statistical aspects of the disease cancer and 
of the problem from the point of view of the 
preservation of the health of the whole 
people would suggest that some modifica- 
tion of the examination might properly be 
made. Study of the statistical incidence of 
cancer of the male and female (Fig. 3 and 
4) shows that cancer of the digestive tract, 
uterus, breast, genitals (in the male), skin, 
and mouth comprise 75 to 80 per cent of all 
cancer.^ A simple screening examination 
consisting, then, of a few questions con- 
cerning the digestive tract and inspection, 
palpation, and digital examination of the 
skin, mouth, breasts, uterus, and the rec- 
tum would serve to exclude the great ma- 


jority of cancers. To this might be added 
the vaginal smear but other routine labo- 
ratory work would not contribute greatly 
to such a screening procedure. If such a 
procedure were adopted it is likely that 
three or more times the number of appli- 
cants might be examined per physician- 
hour than is now possible with the elabo- 
rate procedures performed. This means, of 
course, that a far larger group of the popu- 
lation could have the benefit of such a sur- 
vey. 

Six centers are in operation in Cleveland 
and at the present rate of examination only 
a total of 3,600 applicants can be examined 
in one year. 

There are in Cuyahoga County 650,000 
persons over the age of thirty. The 3,600 
applicants which it is possible for the clinic 
progran to examine at the present rate rep- 
resent less than 0.6 per cent of the total 
population over the age of thirty. It costs, 
at the present rate, $10.30 to examine each 
applicant in the centers or a total of $37,000 
for the year’s total number of applicants. It 
can be predicted on the basis of the present 
method of screening applicants by tele- 
phone that I cancer will be found for every 
200 applicants examined. The incidence of 
unsuspected cancer among examinees will 
vary, of course, depending upon the char- 
acter of the telephone screening employed 
and if all applicants are admitted indis- 
criminately or if applicants are admitted 
through special agencies interested in can- 
cer the incidence will be very much higher 
than this. This would anticipate a total of 
18 cases of unsuspected cancer discovered 
this year among the 3,600 examinees of the 
clinics at a total cost of $37,000, or $2,000 
for each case discovered.® 

When these aspects of any cancer detec- 
tion center program are studied, and while 
these statistical aspects may differ in detail 
from one center to another they will not 
differ greatly in general, one may logically 
raise the question whether such an extraor- 
dinary expense is justified considering the 
very limited portion of the population 
served. These aspects emphasize the need 
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for giving greater consideration to the type 
of examination performed in these centers 
with a view to increasing manifold the num- 
ber of applicants who can be examined in 
each physician-hour. In any event the 


statistical importance so far as the preser- 
vation of the public health is concerned. 
These considerations have resulted in the 
disapproval of the cancer detection center 
program by some county medical societies, 


PERCENT OF CANCER DEATHS 



Fig. 3. Percentage of cancer (icatlis by sites for females. Bureau of Vital Statistics Reports, 1944, (From 
Cancer News, American Cancer Society.) (Courtesy of the Cleveland Health Museum.) 
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Fig. 4 . Percentage of cancer deaths by sites for males. Bureau of Vital Statistics Reports, 1944. (From 
Cancer News, American Cancer Society.) (Courtesy of the Cleveland Health Museum.) 


whole cancer detection center program 
must be viewed as a very luxurious service 
performed for a fortunate few and for this 
few the value of the service is inestimable. 
It is obvious, therefore, that the program as 
presently constituted and conducted, while 
of the utmost importance so far as the in- 
dividual examinee is concerned, is of no 


the feeling being that the cost is excessive 
and that, in some instances, the purpose of 
early diagnosis is defeated by accumulating 
back-logs of applicants with a waiting list 
extending several months into the future.'^ 
Where economic principles or implica- 
tions are concerned the relationship be- 
tween the applicant and the participating 
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agencies;, whether they be public, volun- 
tary, or private, whereby such agencies 
contribute to the cost of the service per- 
formed for the applicant, seems well vali- 
dated. In the case of the public agency the 
applicant presumably has contributed to 
its support by taxation and should there- 
fore be entitled to participate in its bene- 
fits; in the case of the voluntary agency the 
applicant presumably has contributed to 
its support by gift and is therefore entitled 
to share its benefits; and in the case of the 
private agency the express purpose of such 
an agency may be to give such aid. 

This economic relationship beween phy- 
sicians and the participating agencies is 
neither so clear nor so valid. The service 
which the examining physician performs is 
not experimental; it is an established and 
skillful procedure. It is a service for which, 
if it were performed in his own office, he 
would be well reimbursed. It is a service 
which no public agency would expect him 
to perform without adequate reimburs- 
ment and neither would he perform it under 
those circumstances for such an agency. 
And yet, through custom, the voluntary 
and private agencies have come to expect 
that the examining physician himself will 
participate financially in the program either 
by volunteering his services or by accepting 
for them a small honorarium. Reference 
again to Figure i shows that in about half 
the centers the physicians’ services are 
rendered on a voluntary basis while in no 
case does the rate of reimbursement exceed' 
S5.00 an hour. It is my opinion, whatever 
the source of funds, — whether from public, 
voluntary, or private agencies, — that reim- 
bursement of the participating physician 
should in all cases be commensurate with 
the character of the services performed. 

If the concept of the cancer detection 
center is to gain wide acceptance it must be 
demonstrated that there are certain ad- 
vantages to such a cooperative program 
over periodic examinations performed by 
individual physicians. The one great jus- 
tification for the program is the perhaps 
unfortunate fact that the private practi- 


tioner has neither the time nor the inclina- 
tion to perform periodic examinations of 
the presumably well. The other advantages 
of the cooperative program over individual 
initiative have to do with the greater aver- 
age skill, at least so far as the recognition of 
cancer is concerned, of the physicians par- 
ticipating in the program, and the greater 
degree of efficiency, with corresponding re- 
duction of unit cost, which can be achieved 
by group effort. 

Organized medicine is, today, under great 
stress from many agencies and groups. In 
the past, organized medicine has tried to 
remain aloof from such pressure. Organized 
medicine can no longer, however, cate- 
gorically and continuously resist and con- 
demn this pressure and the movements ini- 
tiated by others. The health of the people is 
the concern of the people. The health of the 
people is neither solely nor exclusively the 
prerogative of the medical profession but is 
the problem of the people itself and there- 
fore of the agencies through which the peo- 
ple act, — federal, state, local, voluntary 
and private and including the practice of 
medicine for the latter derives its privileges 
from, and is responsible to, the people. The 
concept of the cancer detection center has 
caught the fancy of the public, and of pub- 
lic, voluntary, and private health agencies 
to a greater degree than it has appealed to 
organized medicine itself. The concept, how- 
ever, must be accepted by organized medi- 
cine. The cancer detection center program 
can be viewed as a clinical research effort — 
it is not only the laboratory research effort 
which should have the support of organized 
medicine — a clinical research effort in the 
possibilities of the early diagnosis of can- 
cer. Like any other research effort in the 
field of cancer it may require ten or more 
years to come to fruit. In the end, it may be 
found that the chief usefulness of the can- 
cer detection center program was the edu- 
cation of the public and the physician alike 
. to the desirability of periodic examination. 

In closing, one might properly quote the 
words of that distinguished teacher, bril- 
liant scientist, and great humanist, James 
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Ewing, “ whose comprehension of the can- 
cer problem in all its aspects was so com- 
plete, “ . . . there is no room for doubt that 
the establishment of cancer prevention 
clinics, while luxurious and somewhat dif- 
ficult, is one of the best methods for detect- 
ing early cancer and precancerous changes. 
Any community that can establish such an 
organization would render a valuable serv- 

• yy 

ice. 

1300 No. Poinsettia Avenue 
West Palm Beach, Florida 
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CRITERIA FOR REPORTING END RESULTS* 

ny ELEANOR J. MACDONALD, A.B.f 

HARTFORD, CONNECTICUT 


T he present day marks the conver- 
gence of all trends in cancer to a con- 
centration on the subject, unprecedented in 
its history. Research in laboratories, in 
special cancer hospitals and clinics and in 
general hospitals is going on all over the 
world. Symposia, international conferences 
at which leaders in research, diagnosis, 
therapy and administration report progress, 
method, and result have demonstrated 
that although cancer is the problem of every 
small community, it is also international in 
its implications. There were more than fifty 
thousand separate monographs on cancer 
in the medical literature even before the 
discovery of Rontgen, and the number 
since that time has nearly matched the 
production of nineteen centuries. Yet there 
are simple facts as to volume, site, inci- 
dence and prevalence which are still con- 
jectured rather than specifically known, 
because no specific criteria for reporting 
have been established. The different meth- 
ods of treatment and the end results of the 
several contributors to this store of infor- 
mation may not be compared except in 
occasional instances for the same reason. 

It has become the practice of many stat- 
isticians teaching research methods to 
students in the medical schools to demon- 
strate by analysis of papers in current medi- 
cal journals the requirements of adequate, 
scientific and literate reporting. It so 
happens ■“ that for the past twelve years 
the reports of Berven, Martin, Richards 
and Ralston Paterson have been among 
patterns I have used as the goal to which 
the future physicians might well aspire. 

The four general criteria for reporting 
end results are a clear definition of the 
limits of the anatomic site, a precise state- 
ment of the actual time interval involved, 

• Presented at the Thirtieth Annual Meeting, American Radiu 
T Kescaich Statistician, Division of Cancer and Other Chronic ' 
Consultant in Statistics, Memorial Hospital for Cancer and Allie 


a statement of the total number of indi- 
viduals diagnosed as having cancer of the 
anatomic site in question in the stated in- 
terval of time, whether or not all were 
treated, and a statement of the actual known 
status as to presence or absence of the 
disease of all individuals in the series so 
that cure and survival rates may be com- 
puted. These are self evident and occur to 
every clinician who studies his results. 
The many factors which influence end re- 
sults are so interrelated that unless the dis- 
position of every individual with cancer 
known to the physician is listed, selection 
is made at this point, and subsequent stu- 
dents are at a loss in attempting logical 
comparisons. 

From 1936 through 1938 in an effort to 
obtain the average percentage of five year 
cures and the percentage of five year cures 
among the most favorable cases in twenty- 
eight selected sites, I made a survey of the 
literature of cancer. Thousands of articles 
published between 1930 and 1938 were 
read. Those containing end result figures 
were abstracted to the following form 
(Table i). 

No reports were included in which the 
time interval was uncertain, the number of 
cases too small, or the results based on less 
than a five year cure 'or survival. Four 
hundred and five separate monographs were 
abstracted. The range of reported cure 
rates made any combination of results of 
different authors hazardous, and the dif- 
ferent types of total figure upon which per- 
centages were based made the material 
difficult to interpret. The survey was use- 
ful primarily as a demonstration of the need 
for consistency in reporting end results, at 
least net results, regardless of the personal 
and desirable differences in methods of 

A Society, Chicago, III., June 20-22, 1948. 

liseases, Ccnnecticut State -Department of Health, Hartford, Conn. 
Diseases, New York City. 

IT 
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presenting the factors influencing these end 
results. 

The high mortality among individuals 
with cancer has led to the introduction into 
the statistics of cures and survivals of can- 
cer of a fallacy that is not common in statis- 
tics of many other disease entities. x'\n in- 
dividual treated for cancer and lost to 
follow up, even though he was clinically free 


physicians who had treated these patients 
to ask their cooperation in tracing them and 
determining their state of health. Connecti- 
cut is a small state of under two million 
inhabitants. Most of the patients lost to 
follow up were private patients. Fifteen 
hundred invididuals were found alive, who 
had been treated for cancer from 1935 
through 1940 who, as of 1942, had never 


Table I 


ABSTRACTS 


Author: Title of Article j 

Date 

Name of Journal 

Cases 1 

1 

1 

Five year cures, 
selected samples 

1 

j 

Five year cures 
of total cases, not 
only of operable 
cases 

Five year cures 
of operable or fa- 
vorable cases 

Comment not more than two or 
three lines; e.g., if confused as 
to total number. 



1 

i 

i 

1 


of cancer for several years following treat- 
ment is frequently presumed dead of dis- 
ease and is called a failure. Why it is con- 
sidered a sound procedure to classify as 
dead of disease large numbers of individuals 
who did not continue to report for periodic 
checks, sometimes after the passage of 
three, four or more years without symp- 
toms, when it would be considered unsound 
to call these individuals cured is one of the 
phenomena which is peculiar to cancer. 
It follows the theory that to weight results 
against oneself is to err on the side of ac- 
curacy. In the past eight years, in the proc- 
ess of constructing a registry of every indi- 
vidual known to have had cancer in Con- 
necticut since January, 1935? unusual 
opportunity to test this theory has come to 
me. After abstracting every hospital and 
clinic chart of every patient with cancer in 
a given institution, and searching for every 
name in the state Bureau of Vital Statis- 
tics from the last date on which that indi- 
vidual was known to be alive to the day 
of the check, I had a list of names for 
whom no certificate of death from any 
cause was filed. I returned to the hospital 
with this list and prepared letters to the 


been checked clinically by any physician 
after their initial treatment for cancer. 
Hundreds of them were presumed dead 
by the specialists who had treated them. 
Some of these patients had cancer and 
eventually died with the disease. Some of 
them were cures. All of them were brought 
back under observation, many were treated 
and were cured of early recurrence of 
disease. Four individuals who had had 
colostomies for cancer of the rectum, 
subsequently had resections of the growths 
and have been without disease for more 
than five years. Even in controlled lab- 
oratory experiments there are some in- 
determinate results. Individuals who are 
lost to follow up without evidence of 
disease at last medical check are more 
accurately classified as indeterminate than 
as dead of disease. The recent world 
disaster will either cause a large in- 
crease in the use of this category, or it will 
create a literature of purported failures to 
treatment of individuals whose lives were 
destroyed before they had a chance to sur- 
vive successful treatment for the approved 
period of time. 

Following the survey of the literature ten 
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possible methods of presenting end results 
were tested. The method recommended by 
the records committee of the Memorial 
Hospital was adopted by me as a clear cut 
way of explaining every contingency that 
arises in this field. It also is possible by 
combination to approximate reported re- 
sults of others. Although all physicians re- 
porting from the Memorial Hospital do not 
use this form, those who do, subscribe, in so 
doing, to the minimum criteria for ade- 
quate reporting mentioned above. This 
method of reporting net cures does not 
prevent an individual reporter from giving 
details of the factors influencing his end 
results, but it does give in one table, a 
concise statement of the disposition of 
every individual with cancer of a given site 
known to the hospital, state registry or 
physician as the case may be. The individ- 
ual reporter has the breadth of his paper in 
which to contrast the condition of the indi- 
viduals he treated with the condition of 
those who came too late or whose treat- 
ment failed. By giving his total experience 
he is making it possible for others to meas- 
ure their experience by his, and to know 
the extent of the problem with which each 
of them is faced and the comparative re- 
sults of their therapeutic efforts. 

The following table (Table ii) from the 
Connecticut Cancer Record Registry giv- 
ing the five year end results of the cases of 
all patients with cancer of the tongue both 
early and advanced admitted to twenty- 
nine general hospitals in Connecticut dur- 
ing the years 1935 to 1942, inclusive, will 
be used to illustrate this method of present- 
ing end results. 

There were 200 patients with cancer of 
the tongue. There were 4 individuals whom 
we classified as indeterminate as to end re- 
sult seen in Connecticut in this eight year 
period. There were no applicants for follow 
up after treatment elsewhere, who had no 
evidence of cancer. In almost every series 
there are usually one or more who fall in 
this category. There were none with cancer 
of the tongue who sought consultation 
only, although this usually does occur be- 


Table II 

FORM FOR PRESENTING END RESULTS 

Five-Year End Results 

This series consists of the cases of all patients with 
cancer of the tongue both early and advanced, ad- 
mitted to 29 general hospitals in Connecticut during 
the years 1935-1942* 


Total number of patients admitted 200 

Indeterminate Group 

Applied after treatment elsewhere, no 
evidence of cancer on admission or 

thereafter o 

Consultation cnly, no treatment re- 
quested o 

Patient refused proffered treatment or 

palliation o 

Dead within five years of other causes, 

without recurrence of cancer i 

Lost track of within five years without 
recurrence of cancer 3 


Total number of indeterminate results . . 4 

Determinate Group 

Total number minus those of indeterminate 


group 196 

Failures 

Dead as a result of cancer 144 

Dead of other causes, cancer present 12 

Living with recurrent cancer 3 

Dead of other causes, unknown whether 

cancer present 2 

Lost track of with cancer 2 

Lost track of, possibility of recurrent 

cancer unknown o 

Total number of failures in treatment. . . 163 

Successjul Results 

Free from cancer at five years or more 33 

Net Five Year Etid Results 

Successful results divided by deter- 


minate group 33/196 =16.8 

* All cases reported as cured have been pathologically proved 
to have cancer. Lack of pathological proof does not exclude 
failures. 

cause of the 'proximity of sections of the 
state to the cancer centers in Boston 
and New York. There were no patients 
who. refused treatment either for cure 
or for relief of symptoms. There was 
I patient who died four years after treat- 
ment of an accident and who had no re- 
currence of cancer of the tongue. There 
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were 3 individuals who were checked clini- 
cally for three and four years but who no 
longer answered requests that they return 
for check up. They were not listed as dead 
of any cause in the state Bureau of Vital 
Statistics, and all efforts to locate them 
failed. Because the end result as to cancer 
was clearly not known in these patients, 
they were listed in the indeterminate group 
and were subtracted from the total number 
of patients when the net five year end re- 
sults were figured. 

Those listed as failures to treatment were 
the 140 who died directly as a result of 
cancer, the la who died of other chronic 
degenerative diseases with cancer present, 
the 3 living with recurrent cancer, the 2 for 
whom we have death records ascribing 
death to other causes of whom there is no 
certain knowledge that cancer was not 
present, and the 1 who had late cancer 
when they were lost to follow up. There is 
often a small number of individuals who 
drop from clinical observation immediately 
after initial treatment in whom the possi- 
bility of recurrent cancer is not known, and 
these individuals are listed as failures. 
Occasionally, after persistent tracing one 
is found free of disease and the rejoicing is 
so general that the search for the other un- 
traced patients is carried on with renewed 
vigor. 

Those individuals known without rea- 
sonable doubt to be free of disease fall in 
the classification of successful results. The 
net five year end results are obtained by 
dividing the successful results by the deter- 
minate group. In this series in Connecticut 
16.8 per cent were free from disease at five 
years. Some of these 33 individuals have 
been free from disease for twelve years. 
This is the overall picture in the whole 
state. Buried in this average is the excellent 
work of some individual men. The series 
includes the work of all physicians who 
diagnosed or treated patients with cancer 
of the tongue in the hospitals in this state 
in the time interval stated. As rapidly as 
the checking and sorting can be accom- 


plished each anatomic site will be reported 
from the registry in Connecticut according 
to this method. Differences of opinion may 
occur as to the desired location for listings 
under the group headed failures or the 
cases called indeterminate. If reporters 
break down their totals in this or even in a 
more detailed way, by combination one 
may compare his results with the others. 

The greatest source of disagreement 
with this method lies in the size of the in- 
determinate group. It is now known from 
my own experience that it is possible to 
trace at least 95 per cent of all individuals 
treated for cancer even when one is faced 
with the necessity for backtracking fifteen 
thousand individuals from one to six years 
after their initial treatment. This was ac- 
complished in Connecticut through effort 
and remarkable cooperation. Every physi- 
cian in the state has been written to about 
at least one individual, and every medical 
record librarian has demonstrated inge- 
nuity and generosity in searching out for- 
mer patients. The individuals themselves 
have shown gratitude at the interest that 
has been taken in them. More than half the 
forty thousand individuals recorded in the 
Connecticut registry were private patients. 
At no time has the indeterminate group 
been as high as 10 per cent in any site re- 
ported from this registry and usually it is 
much less than that. At the recent Inter- 
national Cancer Conference in St. Louis, 
Missouri, several of the men who had ex- 
hibits and many of the individuals reading 
papers had selected this form for reporting 
their results. A literature is beginning to 
develop in which, for reports of results of 
treatment of cancer of a given anatomic 
site, statistical differences may be figured 
with assurance, and a cooperative search 
may be mde for underlying causes for dif- 
ferences discovered in the sincere and con- 
stant effort of every physician treating 
individuals with cancer to improve the 
prognosis for his patients. 

Connecticut State Department of Health 
Hartford, Conn. 
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THE PREPARATION OF RADON VASELINE OINTMENT 

By E. L. HARRINGTON* 

University of Saskatchewan 
SASKATOON, SASKATCHEWAN 


T^^HETHER or not the radon techni- 
^ » clan is convinced of the therapeutic 
value of the radon ointment for use in the 
treatment of non-healing radiation ulcers 
he is likely to be called upon to prepare the 
same. Several rather elaborate methods 



Fig. I. Collapsible metal tube for containing radon 
ointment. («) Partially filled, end still open, (p') 
Tube flattened and bent, radon glass capillary in- 
troduced, end clamped gas tight, in preparation 
for breaking glass. 


which employ cylinder-piston combinations 
have been described, but none as simple nor 
affording as direct a control of strength as 
the one herein reported. It has been in use 
for some time at the radon plant of the 
Saskatchewan Cancer Commission, located 
at the University of Saskatchewan and 
operated by the Department of Physics. 

The first step is to introduce the requi- 
sitioned quantity of the vaseline or vase- 
line-lanolin mixture into a standard collap- 
sible metal tube somewhat larger than is 
required to hold the quantity to be activ- 
ated, Such empty tubes may be obtained 
perhaps from a prescription druggist, but 
certainly from a wholesale drug company. 
One then prepares a slender glass capillary 
or “seed” containing the amount of radon 
needed to give the desired radioactivity to 
the quantity of ointment being prepared. It 
is of course rather difficult to get the exact 
amount desired but if the technician selects 
a capillary containing slightly more than is 
required he may reduce the amount by one 
or more of these methods: altering the 
length and contents of the capillary, the 
quantity of vaseline mixture, or the time 
allowed to elapse before applying the oint- 
ment to the patient. One might infer from 
the literature that the matter of exact 
strength is not a critical one nor one on 
which there is any general agreement. 

Preparatory to the introduction of the 
radon one bends, but without tightly crhnp- 
hig, the tube just above the mixture as 


* Professor of Physics, University of Saskatchewan, and consulting physicist to the Saskatchewan Cancer Commission. 
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shown in Figure i. Above this the 

capillary tube is inserted and finally the 
top is closed, tightly crimped and folded to 
make sure that the end is gas tight. The 
glass tube is then broken easily since the 
flexible metal tubing offers little resistance 
to the slight bending required to break the 
tube. Care should be exercised to avoid 
crushing the tube. The bend at A should 
prevent the broken glass from getting into 
the ointment, but one might prefer to have 
the capillary tube enclosed in a muslin tube 
or in a short section of a hollow (braided) 
string before inserting the tube. In order to 
expedite the absorption of the radon in the 
mixture the prepared tube is then lowered 
into a beaker of water and the temperature 


raised until its contents are quite fluid. As , 
an indicator of the proper temperature one 
may use either a thermometer or a test 
tube containing a small amount of the 
same mixture. The tube is then shaken suf- 
ficiently to ensure a uniform exposure to 
the radon. 

The method described would seem to of- 
fer complete control at every stage without 
any danger of allowing any radon to escape. 
Also, it requires no special equipment nor 
difficult technique. The success of the pro- 
cedure herein described was in part due to 
the skill and care exercised by the tech- 
nician, Mr. R. W. Harrington. 

University of Saskatchewan 
Saskatoon, Sask. 
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^ EDITORIALS ^ 


THE FIFTIETH ANNIVERSARY OF THE 
DISCOVERY OF RADIUM 


T he story of radium is at once a ro- 
mance, filled with picturesque and 
adventurous scenes which stir the imagina- 
tion; a drama of great events with the world 
for its stage, and not without tragedy; and 
an epic of heroic proportions, which begins 
in an humble laborator^q assumes a major 
role in the battle against cancer, reaches a 
climax in the atomic bomb, and continues 
into the future with possibilities that no 
man can foresee. 

When the story is written it must begin 
in the year 1896 with Henri Becquerel, 
who, acting upon a mistaken hypothesis of 
Henri Poincare that fluorescence or phos- 
phorescence was the origin of the recently 
discovered x-ray, was conducting some 
simple experiments with compounds con- 
taining uranium. In the course of these ex- 
periments he made the original discovery 
that uranium emitted rays which could 
penetrate metallic and other solid objects 
and which produced effects upon photo- 
graphic plates like ordinary light. This dis- 
covery led directly to the research labors of 
Marie Sklodowska Curie and her husband 
Pierre Curie during the succeeding two 
years. Their patient investigation of urani- 
um ores culminated in December, 1898, in 
the isolation of a radioactive substance 
which emitted two million times as much 
radiation as uranium. They named it 
“Radium.” Their subsequent study of the 
new substance included both its physical 
properties and its biological effects. In 1901, 
Becquerel, who was associated with them 
in their work, was accidentally burned by a 
sample of radium which he was carrying in 
his vest pocket. Soon afterwards Pierre 
Curie suffered a severe radiation reaction 


by intentionally applying radium to the 
skin of his arm. After this the Curies carried 
out numerous animal experiments to show 
the biological effects of radioactivity, a term 
which had been originated by Marie Curie. 
They are therefore rightly regarded not 
only as the discoverers of radium but as 
the pioneers in radium therapy. 

In the year 1905 Bergonie and Tribon- 
deau announced their famous law which is 
the rational foundation of radiation ther- 
apy. From that day to the present time 
radium in some form has been an important 
weapon in the battle against cancer. The 
story of its use, sometimes alone, but more 
often in conjunction with surgery or the 
roentgen ray, or both, has been fully re- 
corded in the medical literature of the 
world. On this fiftieth anniversary of its 
discovery the value of radium for the treat- 
ment of cancer and other diseases is well 
established and its limitations are well 
known. 

We pause to pay tribute to the discov- 
erers and pioneers, but in proportion as we 
have their faith and vision we will fix our 
eyes upon the possibilities of progress which 
are opening up before us in the field of 
radioactivity. Much has been accomplished 
already in exploration of the field of the 
artificially produced radioactive isotopes. 
It is true that the early optimism concern- 
ing their beneficial action in cancer has not 
been justified. P^^ causes remissions in 
leukemia but probably no more effectively 
than established methods of roentgen treat- 
ment. It seems, however, to have proved 
itself as the treatment of choice of poly- 
cythemia vera. because of its con- 
centration in the thyroid gland, seems ideal 
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for treatment of thyroid cancer but this, 
too, has been disappointing because the 
cancer itself exhibits no particular selectiv- 
ity for the radioactive iodine. 

In spite of these unencouraging results 
progress has been made in establishing the 
criteria that must be met in the further 
search for radioactive substances which 
may be effective in the treatment of cancer. 
For example, the useful isotope must have a 
half-life value neither too long nor too 
short. It must not be so long as to be a 
menace because of its long retention within 
the body; it must not be so short as to be 
relatively inert by the time it is possible to 
introduce it into the body. Again, only 
those isotopes which are selectively ab- 
sorbed by some organ, tissue, or type of 
cells will be of value for treatment. Na^^, 
which is evenly distributed in the extra- 
cellular body fluids throughout the body, 
offers no possibility for use in the treatment 
of malignant disease, although it is a valu- 
able tool in medical research. 

Research workers throughout the world 
are eagerly investigating the application of 
the radioactive isotopes to cancer therapy. 
A particularly inviting field is the incorpo- 
ration of radioactive elements into complex 
organic compounds, nucleoproteins for 
example. The number of possible com- 
pounds in this field would seem to be al- 
most unlimited and the relationship of 
nucleoproteins to rapid cell division is sug- 
gestive of the possibility that a compound 
may be discovered which would be the 
vehicle to localize radioactive substances 
in cancerous tissues. 

The dangers in the use of these new 
radioactive agents must be fully recog- 
nized. It is gratifying to know that they are 
not to be distributed until those in charge 
of their distribution are satisfied of the 
adequate training and experience of those 
who are to use them, and of the provision 
of proper facilities for their handling and 
application. Douglas Quick, in the Carman 
Lecture for 1947, has laid emphasis upon 
the shortcomings of the method, or lack of 
method, for the distribution of radium and 


radon in the United States. He recommends 
especially the complete integration of 
radium therapy with therapeutic radiology. 
The best results are obtained only when 
the possibilities of roentgen and radium 
therapy are fully considered and cor- 
related in each individual case. The fol- 
lowing brief quotations from his Lecture 
which is filled with important suggestions 
are timely in this anniversary year: “Ra- 
dium fills a place in the field of radiation 
therapy that, so far, cannot be otherwise 
provided; unless it is used, and its applica- 
tions taught, the man in training will 
never know of those advantages, and the 
unfortunate patient is apt to become a 
casualty by omission.” , . , “The impor- 
tant feature is to have the radium a part 
of, and controlled by, the therapy de- 
partment, It should not be loosely and mis- 
cellaneously spread about.” . . . “The 
major responsibility of therapy by irradia- 
tion is still directed toward the relief of 
cancer. It is a serious responsibility. The 
least we can do is to provide and insist 
upon a full and complete training before 
endorsing assumption of such an obliga- 
tion.” 

Notwithstanding the wider applicability 
of the roentgen ray than was the case be- 
fore high voltages were available, radium 
continues to occupy an invaluable place 
in the treatment of cancer. It is vitally 
important, in every case in which its use is 
indicated, that it be applied by one who is 
fully informed of its hazards and who is 
adequately trained in all that pertains to 
dosage and methods of application. A fact 
that is little appreciated by the casual user 
of radium is that inadequate irradiation, 
whether because of under-dosage or poor 
distribution, is quite as harmful as over- 
dosage, since it may result in failure to 
cure a curable cancer. 

Pierre and Marie Curie in their little 
laboratory in a shed fifty years ago had no 
intimations of the revolutionary effects of 
their discovery upon physical science nor 
of its beneficent role in the treatment of 
cancer. We of the present generation can 
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best show our appreciation of their great 
contribution to humanity by perfecting 
and extending the use of tlie agent which 
they discovered and by pressing forward to 


new discoveries in the field in which they 
were the pioneers. 

Arthur C. Christie, M.D. 
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THE ANNUAL MEETING OF THE AMERICAN 

RADIUM SOCIETY 


T he fiftieth anniversary of the dis 
covery of radium was celebrated at the 
recent meeting of the American Radium 
Society held in Chicago from June 2.0 to 22, 
1948. “The Achievements of Radium in the 
Fight Against Cancer” was the topic of the 
Janeway Lecture by Sir Stanford Cade and 
an address on “Fifty Years of Radium” was 
delivered by Dr, Edith H. Quimby. The 
relative position of radium, roentgen rays 
and surgery in the treatment of cancer 
was discussed in symposia refresher courses 
and separate papers. The attendance at 
the meeting was one of the largest in 
the history of the Society and the pres- 
entations were well received. Important 
contributions to the program were made 
not only by representatives of radiotherapy 
from the United States and Canada but 
also by the following invited European 
guests of the Society: Baclesse, Baud and 
Lamarque of France; Berven of Sweden; 
Cade, Windeyer and Wood of England, and 
McWhirter of Scotland. 

A symposium was held on “Should 
Radiotherapy be Separated from X-ray 
Diagnosis?” Those favoring this move 
brought forward much more convincing 
arguments than those opposing the change; 
they clearly showed the advantage of 
separation to the cancer patient and to the 
development of radiotherapy as a whole. 
The over-all improvement in radiotherapy 
following separation in some hospitals in 
the United States, in Sweden and espe- 
cially in England made it seem inevitable 
that sooner or later this example will be 
followed throughout the United States, 
especially in the larger hospitals. 

In the symposium on the “End Results of 
Treatment of Cancer of the Tongue” a five 
year follow-up was reported in over three 
thousand cases from seven outstanding 
American and European Clinics. Six of the 
seven speakers chose radium for the pri- 
mary lesion in the tongue. The French and 


most British authors advised interstitially 
placed lowintensity radium element needles; 
whereas Wood and Berven relied chiefly on 
external radium beam. In addition to the 
external irradiation, however, Berven elec- 
trocoagulated small uncontrolled cancer 
rests in 80 per cent of his cases. Only Hayes 
Martin of New York stated that he was 
reverting to excision, because of disap- 
pointment with irradiation of the primary 
lesion. 

The problem of metastasis to cervical 
lymph nodes was dealt with at the Curie 
Foundation by routine radical neck dissec- 
tion in all cases. Wood adjusted the fields 
of the radium beam for the primary tongue 
lesion in such a manner as also to include 
the lymph node bearing area. All other 
authors treated nodes only when clinically 
metastatic: When fixed, they were ir- 
radiated; when movable, Cade and Win- 
deyer advised resection; Berven treated 
first by radium beam and resected only if 
the nodes failed to respond to the irradia- 
tion. On the whole, one gained the impres- 
sion that the majority obtained their best 
results by interstitial use of radium needles 
for the primary and radical neck dissection 
for cervical node metastases. 

In the symposium on the treatment of 
mammary cancer, five year follow-up re- 
sults were reported in over ten thousand 
cases. The chief differences of opinion were 
as to whether simple or radical mastectomy 
was preferable and whether preoperative 
and postoperative roentgen therapy was 
valuable in cases with axillary lymph node 
involvement. McWhirter was the only one 
advising simple mastectomy and treatment 
of the axilla solely by roentgen irradiation: 
Postoperative roentgen therapy in 513 cases 
was preceded by radical and in 310 by 
simple mastectomy; survival was respec- 
tively 44.8 per cent and 56.1 per cent. The 
six other speakers and Adair who opened 
the general discussion preferred radical 
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mastectomy ; only some of the authors com- 
bined this with preoperative or postopera- 
tive roentgen therapy or both. Their five 
year survival figures in cancer limited to 
the breast varied from 60 to 87 per cent in 
the different clinics, irrespective of whether 
or not radical mastectomy was combined 
with radiotherapy. In cases with axillaiy 
metastases, however, the addition of pre- 
operative or postoperative irradiation did 
seem to make a difference in some of the 
series where it was used routinely. Thus 
Cade’s figures rose from 29 per cent to 35 
per cent when radium was added and 
Berven quoted 30 per cent when only post- 
operative roentgen tlierapy was used and 
34 per cent when preoperative and post- 
operative treatment was given. Windeyer 
always used postoperative roentgen ther- 
apy in this stage of the disease; Taylor in 
selected cases and Haagensen only when 
there was microscopic evidence that the 
operation did not completely remove the 
cancer. 

In evaluating preoperative and post- 
operative roentgen therapy it is well to 
bear in mind published information on the 
efficacy of certain tumor doses as shown by 
microscopic examination of irradiated tis- 
sue and clinical follow-up of cancers of the 
breast treated only by roentgen therapy. 
Thus, on microscopic examination of pre- 
operatively irradiated mastectomy speci- 
mens, marked radiation damage but not 
complete destruction of the cancer was 
noted in 38 patients receiving a tumor dose 
of 4,500 roentgens in eight weeks. The 
roentgen therapy was given a few days to 
one year before radical mastectomy at the 
Presbyterian Hospital, New York. Clinic- 
ally, 10 of 32 of the patients with cancer 
limited to the breast and axilla and treated 
only by roentgen therapy, remained free 
from cancer for from seven to eleven years. 
This result was not obtained, however, un- 
til the tumor dosage was raised to- 6,000 or 
8,000 r in three months. Baclesse’s experi- 
ence at the Curie Institute, Paris, reported 
at this meeting, was similar. He also did 
not obtain clinical cures until his tumor 


dosage in three to four months was 8,000 r 
or more. McWhirter administered a tumor 
dose of 3,700 r in two to three weeks. The 
shorter period of treatment made this 
dosage more cancerocidal and some growth 
restraint undoubtedly followed, probably 
increasing the five year survival rate. It is 
not likely, however, that this dosage could 
completely destroy mammary cancer in 
lymph nodes, nor that it could be as effec- 
tive as 8,000 r or over given in three to four 
months. It is difficult to compare Mc- 
Whirter’s statistics with those of the other 
speakers as the latter separated their 
operable cases into cases with and without 
axillary nodes, which McWhirter did not 
do. We will follow his experiment with in- 
terest, but for the present will advise 
radical mastectomy in cancer limited to the 
breast and even in those with a single in- 
volved node, Haagensen of the Presby- 
terian Hospital, New York, claims his 
radical mastectomies have done nearly 
equally well in both groups. We believe 
with Haagensen and with Taylor of the 
Massachusetts General Hospital that im- 
provement in the results of radical mastec- 
tomy is more likely to come from stricter 
selection of cases for this operation than by 
the routine addition of preoperative or 
postoperative roentgen therapy. Too many 
inoperable cases are still operated upon, in 
the hope that radiotherapy will correct 
surgical mistakes. It would seem preferable 
not to operate on these cases but to refer 
them, after biopsy, solely for treatment 
with roentgen rays. More vigorous irradia- 
tion can then be given and greater growth 
restraint obtained. 

The Refresher Courses, which were an 
innovation at this meeting and all separate 
papers were very well received. Refresher 
Courses will probably form part of future 
programs. There were discussed the treat- 
ment of cancer of the mouth, palate, 
larynx and pharynx, maxillary antrum, 
Bartholin gland, cervix, penis, rectum, and 
melanoma. A preliminary report was given 
on the use of cobalt®® in needles and there 
were described experimental studies on 
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comparison of gamma and roentgen rays. 
Refresher Courses are usually not pub- 
lished. A great many requests were re- 
ceived, however, to have the material 
mimeographed and sold at cost. This will 
be done. 

This report would be incomplete if we 


did not mention the help extended by 
generous friends of the American Radium 
Society, making it possible to invite the 
European guests. The intense interest 
shown by the large audience testified to the 
appreciation of the presentations. 

Maurice Lenz, M.D. 
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Items for this section solicited promptly after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Nethcrland Plaza 
Hotel, Cincinnati, Ohio, Oct. 4-7, 1949. 

American IUvdium Society 

Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annu.il meeting: Ambassador Hotel, 
Atlantic City, N. J., June 5-7, 1949. 

Radiological Society or North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. y. Annual meeting: Hotels Fairmont and 
Mark Hopkins, San Francisco, C.alif., Dec. 5~tO) 1948. 
American College or Radiology 
Executive Secretary, William C. Stronach, ao N. Vv acker 
Drive, Chicago 6. Annual meeting: Chalfonte-Haddon 
Hall, Atlantic City, N. J., June 5, 1949. 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual Meeting: 1949, to be announced. 
Alabama Radiological Society 
Secretary, Dr. W. \V. Anderson, Tuscaloosa, Ala. Next 
meeting time and place of Alabama State Medical As- 
sociation, 

Arkansas Radiological Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. A. H. Levy, i 354 Carroll St., Brooklyn 13, 
N, Y. Meets monthly on fourth Tuesday, October to Apnl. 
Buffalo Radiological Society _ c- n n- 1 
Secretary, Dr. Mario C. Gian, 610 Niagara Stj, Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Central New York Roentgen Ray Society 

Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 
Central Ohio Radiological Society . , - , 
Secretary, Dr. Paul D. Meyer, Grant Hospital, Colum- 
bus, Ohio. Meets at 6:30 p.m. on second Thursday 01 
October, December, February, April, and June at Seneca 
Hotel, Columbus, Ohio. 

Chicago Roentgen Society . 

Secretary, Dr. John H. Gilmore, yio N. Michigan Ave 
Chicago 1 1, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 
Cincinnati Radiological Society 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 1, Ohio. Meets last Monday of each month, 
September to May, inclusive. 

Cleveland Radiological Society 

Secretary, Dr. George L. Sackett, 1051 5 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 p.M.on fourth Mon- 
day of each month from October to April. 

Colorado Radiological Society 

Secretary, Dr. Mark S. Donovan, 306 Majestic Bldg., 
Denver a, Colo. Meets third Friday of each month at 
Department of Radiology, Colorado School of Medicine. 
Connecticut Valley Radiologic Society 
Secretary, Dr. E. W’. Godfrey, 1676 Boulevard, West 

* Secretaries of societies not here listed 


Hartford, Conn. Meets second Friday of October and 
April. 

Dallas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

East Bay Roentgen Society 

Secretary, Dr. Dan Tucker, 4j4-3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

Florida Radiological Society 
Secretary, Dr. F. K. Hurt, Riverside Hospital, Jackson- 
ville, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 

Georgia Radiological Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 

Houston X-ray Club 

Secretary, Dr. Curtis H. Burge, 3020 San Jacinto St., 
Houston 4, Texas. Meets fourth Monday each month. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kansas Radiological Society 
Secretary, Dr. Anthony F. Rossitto, Wichita Hospital, 
Wichita, Kan. Meets annually with State Medical Society. 

Kentucky Radiological Society 
Secretary, Dr. W. C._ Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, 1430-48^ St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:45 p.m. 

Los Angeles Radiological Society 
Secretary, Dr. Moris Horwitz, 441 No. Camden Drive, 
Beverly Hills, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Assn. Building. 

Louisiana Radiological Society 
Sectary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Louisville Radiological Society 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 
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Michigan Association of Roentgenologists 
Secretary, Dr. R. D. McDufF, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Milwaukee Roentgen Ray Society 

Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
timeof MinnesotaState Medical Association the other in 
the fail. 

Nebraska Radiological Society 
Secretary, Dr. Ralph C. Moore, Nebraska Methodist 
Hospital, Omaha 3, Nebr. Meets third Wednesday of 
each month, at 6 p.m. at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

North Dakota Radiological Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

Northern California Radiological Club 
Secretary, Dr. C. E. Grayson, Medico-Dental Bldg., 
Sacramento 14, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. Next 
meeting Sept. 27, 1948. 

Ohio State Radiological Society 
Secretary, Dr. Carroll C. Dundon, 2065 Adelbert Road, 
Cleveland 6, Ohio. 

Oklahoma State Radiological Society 
Secretary, Dr. W. E. Brown, Tulsa, Okla. Three regular 
meetings annually. 

Oregon Radiological Society 
Secretary, Dr. Boyd Isenhart, 214 Medical Dental Bldg., 
Portland 5, Oregon. Meets monthly 2nd Wednesday, 
8:00 P.M., Library of University of Oregon Medical 
School. 

Orleans Parish Radiological Society 

Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 
Pacific Northwest Radiological Society 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Pacific Roentgen Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Philadelphia Roentgen Ray Society 

Secretary, Dr. Arthur Finkelstein, Graduate Hospital, 
19th and Lombard St. Meets first Thursday each month 
October to May, at 8:00 p.m., in Thomson Hall, College 
of Physicians. 

Pittsburgh Roentgen Society 

Secretary, Dr. R. P. Meader, 4002 Jenkins Arcade 
Pittsburgh aa. Pa. Meets 6:30 p.m. at Webster Hall 
Hotel_ on second Wednesday each month, October to 
May inclusive. 


Queens Roentgen Ray Society 
Secretary, Dr. J. E. Goldstein, 88-29 :63rd St., Jamaica 
3, N. Y. Meets fourth Monday of each month except 
during the summer. 

. Radiological Section, Baltimore Medical Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

Radiological Section, Connecticut Medical Society 
Secretary,^ Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven ii. Meets bimonthly 
second Thursday, at place selected by Secretary. 

Radiological Section, District of Columbia Medical 
Society 

Secretary, Dr. A. A. J. Den, 1801 K St., N. W.j Washing- 
ton, D. C. Meets Medical Society Auditorium, third 
Thursday, January, March, May, October at 8:00 p.m. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Radiological Society of New Jersey 
Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 

St. Louis Society of Radiologists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

Section on Radiology, California Medical Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, 111 . 

Shreveport Radiological Club 

Seeretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Fr&re, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting Jan. 7-8, 1949, Fort 
Worth, Texas. 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M,, September to May inclusive. Room 2033 Service 
Memorial Institute, 426 N. Charter St., Madison. 
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Utah State Radiolooicai. Society 
Sccrefaty, Dr. Angus K. Wilson, 343 S.Main St., Salt Lake 
City 1, Utah. Meets third \Vcdncsday in September, 
November, January, March and May. 

Virginia Radiological Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

Washington State Radiological Society 
Secretary, Dr. Homer V. Hartzcll, 310 Stimson Bldg., 
Seattle i. Wash. Meets fourth Monday e.ich month, 
October through May, College Club, Seattle. 

X-Ray Study Club of San Francisco 
Secretary, Dr. Ivan J. Miller, 49 Fourth St., San Francisco 
3. Meets monthly on third Thursday at 7:45 P.M.. 
January to June at Lane Hall, Stanford University 
Hospital, and July to December at Langley Porter Clinic, 
University of California Hospital. 

Cuba 

SociEDAD DE RaoiologIa y Fisioterapia de Cuba 

President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

SociEDAD Mexicana DE Radiologia y Fisioterapia 
General Secretary, Dr. D. P. Cossio, Marsella No. n, 
Mexico, D. F. Meets first Monday of each month. 

British Empire 


British Institute of Radiology Incorporated with 
the Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at at^o p.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 \\^elbeck St., 
London, W.i. 

Faculty of Radiologists 

Honoraiy Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.a, England. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets third Friday each month at 4:45 p . m . at the Royal 
Society of Medicine, i Wimpole St., London. 


Canadian Association of Radiologists 
Honorary Secretary, Dr, E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext, Halifax, N. S. 

SociETE Canadienne-Francaise d’Electrologie ET de 
Radiologie Medicales . 

Secretary, Dr. Orig^ne Dufresne, 4120 Ontano St., East, 
Montreal, P. Q. 

Australian and New Zealand Association or Radi- 
ologists , , 

Honorary Secretary, Dr. Alan R. Colwell, 135 Macquarie 
St., Sydney, N.S.Vy. 

Honorary Secretaries, State Branches: 

New South Wales, Dr. E. W. Frecker, 135 Macquarie 

Victona"Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 

Kilda. , 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 

Brisbane. „ „ 

South Australia, Dr. B. C. Smeaton, 178 North Ter- 
race, Adelaide. 

Western Australia, Dr. A. M. Nelson, 179-B St. 

Georges Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 
ington. 

South America 


SociEDAD Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 


SOCIEDADE BrASILEIRA DE RaDIOLOGIA MeDICA 

Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March, 

Sociedade Brasileira de Radioterapia 
Secretary, Dr. Andrelino Amaral, Av. Brigadeiro Luiz 
Antonio, 644, Sao Paulo, Bmzil. Meets monthly on sec- 
ond Tuesday at 9 p.m. in Sao Paulo at Av. Brigadeiro 
Luiz Antonio, 644. 

SociEDAD Peruana de Radiologia 

Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacidn Mddica Peruana 
‘‘Daniel A Carrion,” Villalta, 218, Lima. 

SociEDAD DE Radiologica, Cancerologia y Fisica 
Medica del Uruguay 
Secretary, Dr. Arias Bellini. 

Continental Europe 

Societe Belge de Radiologie 
General Secretary, Dr. S. Masy, 1 1 1 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Mddecins, Brussels. 

CeskoslovenskA spoleCnost pro rontgenologii a 
radiologii V Praze 

Secretary, Dr. Roman Blaha, Praha xii, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Next meeting, Krakow, June 2 and 3, 
1949. 

Gdansk Section, Polish Society of Radiology 
Secretary, Dr, A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10.30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Polish Society of Radiology 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banual MarScine, 30, 

S, I,, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray .'Association, Leningrad. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. _ 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SociEDAD EsPANOLA DE RaDIOLOGIA Y ElECTROLOGIA 

Secretary, Dr, J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Schweizerische Rontgen-Gesellschaft (Societe 
Suisse de Radiologie) 

President, Dr. H. E. Walther, Gloriastr. 14, Zurich, 
Switzerland. 

Societa Italiana di Radiologia Medica 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano 
Torino, Italy. Meets biannually. 



848 Society Proceedings, Correspondence and News Items December, 1948 


LOS ANGELES RADIOLOGICAL SOCIETY • 

The first annual Mid-Winter Radiologi- 
cal Conference sponsored by the Los An- 
geles Radiological Society will be held at 
the Biltmore Hotel, Los Angeles, California 
on Saturday and Sunday, February 26 and 
27, 1949. All of the courses will be given by 
prominent Pacific Coast radiologists. At 
the Biltmore Hotel on Saturday evening, 
February 26, a banquet will be held pre- 
ceded by cocktails. The main speaker of 
the evening following the banquet will be 
Dr. Frederick E. Templeton of Seattle, 
Washington, whose subject will be "The 
Differential Diagnosis of Benign and Malig- 
nant Gastric Lesions.” Reservations and 
information concerning the meeting can 
be obtained by writing to Dr. Donald 
Laing, 75 North Madison Avenue, Pasa- 
dena I, California. Fifteen dollars is the 
fee for the entire two day session. 

NORTH CAROLINA RADIOLOGICAL 
SOCIETY 

The North Carolina Radiological Society 
held its October meeting in conjunction 
with the Matheson Foundation Medical 
Lectures in Charlotte, North Carolina, 
on October 22, 1948, During the morning 
session an hour was devoted to a Film 
Reading Session in which the following 
guests participated: Dr. Paul C. Swenson, 
Dr. Robert J. Reeves, Dr. J. P. Rousseau 
and Dr. E. P. Pendergrass. A paper en- 
titled "Problems in the Diagnosis of Dis- 
eases of the Large Intestine” was given by 
Dr. Paul C. Swenson, Professor of Radiol- 
ogy, Jefferson Medical School, Philadel- 
phia. 

ANNUAL LIPIODOL AWARDS FOR 1948 

Roentgenologists from all sections of the 
country submitted examples of diagnostic 


roentgenograms in the Annual Lipiodol 
Awards program for 1948. The technical 
excellence of the many entries offers fur- 
ther evidence of the great progress achieved 
in this specialty. 

Awards were made to roentgenologists 
in four categories of roentgenography. 
Entries submitted were judged for the 
extent of diagnostic features revealed and 
general technical excellence of roentgeno- 
grams in otolaryngology, bronchography, 
uterosalpingography and the delineation 
of sinus tracts. The six roentgenologists 
receiving awards were: otolaryngology — 
Dr. Henry M. Scheer, New York; broncho- 
graphy — Dr. J. A. Crellin, Philadelphia, 
and Dr. Louis Schneider, New York; 
uterosalpingography — Dr. A. P. Echter- 
nacht, Crawfordsville, Indiana, and Dr. 
B. S. Epstein, New York; sinus tracts — ■ 
Dr. Sidney E. Foster, San Francisco, and 
Dr. B. S. Epstein, New York. 

Entries were reviewed by a distinguished 
board of judges consisting of Dr. Lawrence 
Reynolds, President of the American 
Roentgen Ray Society; Dr. Ira H. Lock- 
wood of Kansas City, Missouri, and Dr. 
Irving Schwartz of New York. 

EXECUTIVE COUNCIL AWARDS 

AMERICAN ROENTGEN RAY SOCIETY 

The Awards (First Award, S500.00; 
Second Award, $300.00)- are granted for 
original, unpublished, scientific contribu- 
tions prepared by candidates for admission 
to membership in the American Roentgen 
Ray Society and cpnsidered worthy of the 
Awards by the Executive Council. It is 
understood (a) that one, both, or neither 
of the Awards need be granted in a given 
year; (b) that the candidate receiving the 
Award must be elected to membership in 
the Society; and (c) that a suitable certifi- 
cate accompany the Award. 
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ROENTGEN DIAGNOSIS 

HEAD 

Cappon, D. Intracerebral calcification in a 
microcephalic. Lancet, May 2.2, 1948, /, 795. 

This is an incomplete case study of a nine 
months old female microcephalic Eurasian. 
Clinically the child was listless and backward. 
The chief interest centers around the roent- 
genogram of the skull which is well reproduced 
and presents a very unusual symmetrical cal- 
cification thought to be in the walls of grossly 
dilated lateral ventricles. Infantile toxoplas- 
mosis is suggested as a possible diagnosis. — J. S. 
Summers, M.D. 

Pennybacker, Joe. Cerebellar abscess; treat- 
ment by excision with the aid of antibiotics. 
J. Neurol., Neurosurg. & Psychiat., Feb., 
1948, II, 1-12. 

In a series of 100 brain abscesses in the past 
nine years, 18 were cerebellar and, with one 
exception, all were due to mastoid infection. 
Of the first 9 cases, only 2 survived. Of the 
last 9 cases, 8 recovered. 

Increased recovery of the latter group was 
directly referable to instillation of penicillin 
into the abscess cavity. 

The author states that roentgenograms of the 
skull were of no particular help in diagnosis of 
cerebellar abscess other than to show the 
presence of a mastoid infection. On the other 
hand, instillation of thorotrast and penicillin 
into these abscess cavities following aspiration 
was of considerable help in judging the size of 
the abscess and therefore progress in healing. 
For example, if an abscess does not demon- 
strably reduce itself over a reasonable period 
of time as demonstrated by thorotrast, total 
excision is to be contemplated. — Russell R. 
Jauernig, M.D. 

Phillips, Gilbert. Primary cerebral hydatid 
cysts. J. Neurol., Neurosurg. & Psychiat., 
Feb., 1948, 77,44-52. 

Preoperative diagnosis of a primary cere- 
bral hydatid cyst is uncommon even in a 
country (Australia) where hydatid cyst is 
relatively common. Symptomatology usually 
implies only the presence of a space-occupying 
lesion causing increased intracranial pressure; 
however, the disease should be suspected in 
such a picture seen in a child referied from a 
sheep-raising district. If one is not aware of 
this possibility, the intracranial field may be 


sprayed with scolices through performance of 
a ventriculogram or improperly planned opera- 
tion. Therefore, if hydatid cyst is suspected, air 
studies should not be carried out and localiza- 
tion should be made from the clinical picture. 
There is no objection to following the post- 
operative course with encephalograms after 
the cyst has been completely removed. — Her- 
bert Lobs enz, M.D. 

Ingraham, F. D., Bailey, O. T., and Barker, 
W. F. Medulloblastoma cerebelli; diagnosis, 
treatment and survivals, with a report of 56 
cases. New England J. Med., Feb. 5, 1948, 
238, 171 - 174 - 

In 1925 Bailey and Cushing described medul- 
loblastoma cerebelli as a midline cerebellar 
glioma of childhood characterized by rapid 
growth, abrupt onset of increased intracranial 
pressure, and cerebellar dysfunction. It is now 
well known that medulloblastomas are far 
better treated by irradiation than by radical 
surgery, but the optimum radiation dosage and 
the role of surgery remain to be more precisely 
evaluated. 

Fifty-six patients with histopathologically 
verified medulloblastoma cerebelli, seen at the 
Children’s Hospital (Boston) and the Peter 
Bent Brigham Hospital since 1930, were re- 
viewed. Eighteen were in the first five years of 
life; 24, in the second five years. However, 
typical tumors were seen in patients as old as 
thirty-seven and sixty-five years. 

Although 41 tumors occupied the classic 
midline cerebellar location, 10 were in the pons 
and pontine angle, and 5 were in the cerebellar 
hemispheres. The average age of patients with 
midline and hemisphere tumors was 7.5 years; 
that of the pontine and angle tumors, 16. i 
years. 

Symptoms had been present for an average 
of three months before hospitalization. While 
the clinical picture is usually characteristic, 
benign or radioresistant posterior fossa tumors 
may mimic the pattern often enough to make 
biopsy important before roentgen therapy is 
begun. 

Posterior fossa exploration was carried out 
in 53 cases. Surgical measures consisted of 
biopsy, removal of tumor bulk if convenient, 
and re-establishment of cerebrospinal fluid 
drainage when necessary by a Torkildsen tube 
in children, or by third ventriculostomy in 
adults. 
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Nineteen cases showed characteristic exten- 
sion to subaraclmoid spinal and cerebral path- 
ways. Those with spinal metastases usually 
showed cord symptoms, including segmental 
pain, cord bladder, paraplegia, or Horner’s 
syndrome. 

Seven of the 56 patients survived three 
years; only 3 of the 7 survived five years; i 
patient still living twenty-two years after her 
original admission. Analysis of survival ac- 
cording to t^'pe and amount of treatment shows 
the marked effectiveness of roentgen therapy 
in prolonging life and affording comfort in this 
extremely malignant tumor. Seventeen patients 
received no roentgen therapy, with an average 
total survival time of 0.3 months. Six received 
an undetermined amount of roentgen therapy, 
with an average survival of 7.4 months. Nine 
received 150-2,850 r, with an average survival 
of 7.6 months. Fifteen received 4,500-9,600 r, 
with an average symptom-free interval of 24.0 
months, and average survival of 31.6 months. 
Nine received 10,800-30,000 r, with an average 
symptom-free interval of 44.6 months, and 
average survival of 54.0 months. The authors 
emphasi2e that although the larger doses of 
radiation may be assumed to be the cause of 
the longer survival, it is also true that only 
those patients who lived a relatively long time 
after admission could accumulate the large 
doses. 

Leukopenia occasionally required interrup- 
tion of treatment. Most patients suffered from 
post-therapy vomiting, and I died of acute 
cerebral edema after one treatment of 150 r. 
Despite the large doses given lup to 30,000 
r to the skull and spine over three and a half 
years), no degenerative changes in the central 
nervous system were observed. 

The authors conclude that the present man- 
agement of choice begins with immediate ex- 
ploration as soon as the diagnosis of posterior 
fossa tumor is made, in order not to jeopardize 
the vision of children who have a benign cere- 
bellar tumor. The tumor is biopsied at opera- 
tion, and a larger portion of the tumor resected 
if possible, and a means for circulation of 
cerebrospinal fluid is provided if necessary. As 
soon as the wound has healed, the patient is 
given intensive radiation therapy to the skull 
and spine, to a dose of approximately 5,000 r. 
The cerebellar portals are given an additional 
course in six months, sooner if necessary. Re- 
exploration is indicated if obstruction to cere- 
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brospinal fluid drainage appears or recurs; a 
Torkildsen tube is used in younger patients, 
but a third ventriculostomy may be effective 
in adults. — Heni-y P. Brean, M.D. 

NECK AND CHEST 

Ward, R. Cancer of the thyroid. Califoi'nia 

Med., March, 1948, 68, 1 70-1 72. 

The classic signs of advanced thyroid cancer 
— rapid growth, fixation, hoarseness, and dys- 
phagia — are signs of impending death. Recog- 
nition of early cancer of the thyroid, however, 
is difficult, and often impossible by clinical 
means. Carcinoma is not common in diffuse 
toxic goiter, or in diffuse non-toxic thyroid en- 
largements of adolescence or pregnancy. In 
nodular goiters, on the other hand, malignancy 
is common, particularly in men, in children, or 
where the nodule is solitary. More than 20 
per cent of nodular goiters in children under 
fifteen may be malignant. In adults, about 5 
per cent of clinically benign nodular goiters 
prove to be malignant on pathological examina- 
tion, and the percentage is much higher if the 
thyroid mass is solitary. In men, more than 10 
per cent of multinodular goiters prove to be 
malignant, although nodular goiter is six to 
ten times more frequent in women. In a large 
clinic series, there was i cancer in each 8.3 
males with nodular goiter, and in another series 
I malignancy to each 6 male patients. 

Since the prognosis for cure and survival is 
highest for those patients in whom malignancy 
is discovered only on pathological examination, 
and lowest for those in whom malignancy is 
already suspected clinically, surgical removal 
should be advised for those patients with nodu- 
lar goiter who fall into the groups with rela- 
tively high likelihood of malignancy. These 
are the solitary nodules, nodular goiters in 
men, and nodules in children. 

One is therefore justified in advising opera- 
tion for all men with nodular goiters; for all 
patients, male or female, with solitary tumor 
of the thyroid; for all children with nodular 
goiter; and for all patients who show recent 
increase in size, pressure symptoms, or dys- 
phagia in long-standing nodular goiters. 

Surgically, the nodule should not be simply 
enucleated, but the involved lobe should be 
excised. If biopsy shows a papillary carcinoma, 
the bulk of the tumor should be removed, 
followed by roentgen therapy. If anaplastic 
malignancy is demonstrated, the author is 
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pessimistic over the possibility of cure, doubt- 
ing the value of radical operation and question- 
ing the value of even palliative irradiation. The 
presence of discrete lymph node metastases, 
however, should not in itself contraindicate an 
attempt at surgical and radiotherapeutic cure, 
as these are often papillary carcinomas res- 
ponsive to roentgen therapy. — Henry P. Brean, 
M.D. 

Kjellberg, Sven Roland. A previously un- 
reported sign of foreign bodies in the trachea. 

Acta radioL, 1948, 2p, 300-302. 

If anon-radiopaque foreign body is present in 
the trachea and the usual signs of broncho- 
stenosis are lacking or are uncertain or insig- 
nificant, the roentgenological diagnosis then 
becomes much more difficult. In such cases a 
sign which depends on the softness of the 
tracheal cartilaginous rings in small children 
can be of great help. If a foreign body is lodged 
in the trachea, on inspiration the trachea below 
the foreign body becomes considerably dilated, 
especially the larynx and pharynx. On expira- 
tion, the lower portion of the trachea, on the 
contrary, either widens slightly or returns to 
normal width, while above the foreign body, 
the air passages become of normal or possibly 
narrower than the normal width. — Mary Fran- 
ces Vastine, M.D. 

Nielsen, Karen. A case of multiple tracheal 

diverticula. Acta radial., 1948, 2p, 331-334. 

Tracheal diverticula can be divided in the 
following groups: 

1. Those which are supposed to be congeni- 
tal. They are always situated on the right side 
of the trachea at the site of the tripartition of 
the bronchial tree. They always extend 
obliquely down and outwaids and are shaped 
like a short cylindrical tube. It is presumed 
that they are rudimentary bronchi, 

2. Flask-shaped diverticula which usually 
have a narrow inlet. These are usually found in 
the middle third of the trachea to the right at 
the junction of the cartilaginous and membran- 
ous portions. Usually they are small and are 
often multiple. As a rule, they contain a 
viscid mucus. This type has never been found 
in children. They probably result from the 
retention of mucus in the paratracheal glands 
or from increased intratracheal pressure. 

3. Diverticulum-like groove-shaped protru- 
sions of the posterior tracheal wall. These di- 


verticula are delimited by transverse crescent- 
shaped mucous membrane folds connecting the 
ends of the cartilage posteriorly. The trachea 
is usually dilated. There is atrophy of the elastic 
muscular tissue. These diverticula are usually 
seen in adults who have suffered from chronic 
respiratory tract diseases. — Ma}y Frances Vas- 
tine, M.D. 

Maurer, Elmer, and DeStefano, George A. 
Eosinophilic granuloma of rib. J. Thoracic 
Surg., June, 1948, 17, 350-356. 

Solitary eosinophilic granuloma may simu- 
late bone cyst, giant cell tumor, Ewing’s tumor, 
solitary myeloma, osteogenic sarcoma and os- 
teomyelitis. Multiple lesions may present the 
same findings as multiple myeloma, metastatic 
tumor, osteitis fibrosa cystica, Letterer-Siwe 
disease and Hand-Schuller-Christian disease. 

Approximately 39 cases of eosinophilic 
granuloma have been reported to date. Only 6 
of these lesions have been solitary in the rib. 
The following case of a sixteen year old boy 
with a clinical history and roentgenologic 
findings consistent with osteogenic sarcoma is 
reported. Pain in the left chest was the only 
symptom complained of. A destructive, ex- 
pansile process involving the posterior 9 cm. 
of the fifth rib on the left was seen on the roent- 
genogram. Pleural thickening about the lesion 
was noted. This seemed to favor an infectious' 
process, such as osteomyelitis, while the bone 
destruction and expanding character of the 
tumor suggested a primary rib sarcoma. Giant 
cell tumor was also considered in the differen- 
tial diagnosis. The diagnosis of eoisnophilic 
granuloma was made from the surgical speci- 
men removed. 

The roentgenographic appearance, pathol- 
ogy, treatment and prognosis of eosinophilic 
granuloma is discussed. — Frederick M. Reis, 

M.D. 

Lloyd, Milton S. Tumors of the anterior 
mediastinum; report of six cases. Dis. of 
Chest, May-June, 1948, 14, 396-414. 

The author reports in detail with roentgeno- 
grams of 6 cases of which 5 were treated sur- 
gically. These included 3 teratomas, one each 
lipoma, lymphangioma, and “undifferentiated” 
tumor of newborn. The importance of roentgen 
examination for early diagnosis is stressed, as 
well as prompt surgical intervention before the 
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cysts become infected or ruptured. — Fred 2 ?. 
Gilmore, M.D. 

SoDEMANj W. A. Pulmonary heart disease. 
f Dis. of Chest, May-June, 1948, i^, 360-365. 

The author collected 123 cases of cor pul- 
monale for analysis of pulmonary hypertension 
due to pulmonary disease per se: 75 cases of 
emphysemaj I4 bronchial asthma, 9 tuberculo- 
sis, 8 silicosis, 7 bronchiectasis, and 5 silico- 
tuberculosis. These conditions cause a change 
in the alveolar pressure so as to increase resist- 
ance of blood flow to the lungs. The pulmonary 
fibrosis, compensatory polycythemia, and over- 
filling of the heart are secondary aggravating 
factors. The clinical picture is described with 
distended neck veins, hepatomegaly, prolonged 
circulation time, and dependent edema, as 
well as dyspnea, cough, and hemoptysis. Cya- 
nosis is a serious sign of early failure. The usual 
studies involve electrocardiogram, hemody- 
namics, and other laboratory procedures. 
Roentgenographic and fluoroscopic evidence of 
right ventricle enlargement with prominent 
pulmonary conus may be seen on the oblique 
views long before other evidence of cardiac 
enlargement. Only 4 of 15 cases with a single 
posteroanterior film showed suspicious evidence 
of cor pulmonale. — Fi-ed R. Gilmore, M.D, 

Gubergrits, a. Ya. Occult injuries to the 

heart. Am. Rev. Soviet Med., Dec. 1947- 

Jan. 1948, 5, 61-63. 

This communication deals with 26 cases and 
consequences of lodged foreign bodies in the 
heart. Splinters were localized in the great 
vessels in 2 cases and in the cardiac musculature 
in 24 cases. In no case was the foreign body 
found in the cavities of the heart. 

The author feels that fluoroscopy is the diag- 
nostic method of choice in foreign body injuries 
of the heart and it is superior to roentgeno- 
graphy. It should be performed routinely, 
slowly turning the patient about an axis of 
360°, It is essential to determine whether the 
foreign body is situated within a cavity, or in 
the wall, or whether it lies near the cardiac 
shadows. If it lies in the muscle or near the 
cardiac shadow the splinter shows movements 
synchronous with systole and diastole. If the 
foreign body lies in one of the heart cavities it 
makes whirling movements as a result of the 
blood current. Such cases have been reported. 
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There may be very little reduction in the 
working capacity of these patients. 

In most cases no absolute indication exists 
for removal of a metal splinter from the heart. 
Surgical intervention may be justified when a 
purulent infection occurs in the area of the 
foreign body or when a beginning migration 
implies danger. — R. A. Butz, M.D. 

Thomas, S. F., and Garland, L. H. Roentgen 
cardiac kymography; electrocardiographic 
correlation. California Med., March, 1948, 
68 , 126-129. 

Introduction of single slit roentgen kymo- 
graphy by Sabat in 1911, and perfection of the 
multiple slit method by Stumpf in 1928, have 
made available a technique for permanently 
recording the pulsations of the heart and great 
vessels. In order to evaluate one aspect of the 
reliability of roentgen kymography in diagnosis, 
the authors correlated the kymographic find- 
ings of 249 cases with the electrocardiograms. 

Using a conventional kymograph with mul- 
tiple 0.4 mm. slits and a film excursion of 12 
mm., exposures of to 2 seconds were made 
in mid-inspiration at as near neutral respira- 
tory pressure as possible. Criteria for kymo- 
graphic diagnosis of myocardial abnormality 
included decreased height of wave, sharpening 
or splintering of peak, and suppression or 
paradoxical reversal of local movement. 

Average age of the cases was thirty-eight 
years; for those with a clinical diagnosis of 
coronary artery disease or hypertension, it was 
44.5 years. The group comprised patients with 
suspected or known cardiac disorder, ranging 
from functional disturbances to myocardial 
infarction. 

Roentgen kymographic and electrocardiac 
diagnoses correlated well in 80.5 per cent of 
the cases, or 201 patients. In this group, both 
methods were positive in 11.3 per cent, negative 
in 58.4 per cent, and questionable in 10.8 per 
cent. There was failure of correlation in 48 
cases, or 19.5 per cent. Twenty of the failures 
were unequivocal disagreements, and probably 
represent inherent error in either method of 
examination. In the other 28 cases of lack of 
correlation, one of the methods was question- 
able while the other was positive or negative, 
and the lack of correlation therefore not clear- 
cut. The authors point out that, if it is assumed 
the findings in this last category of uncertain 
correlation may still have been of clinical value 
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in arriving at a diagnosis, the over-all figures 
result in an error of less than 10 per cent. 

Kymograms of 4 illustrative cases are shown, 
I demonstrating a pathologically verified myo- 
cardial infarct in which the electrocardiogram 
was negative. Films of two other myocardial 
infarcts, and of a stab wound of the heart, are 
also presented. 

Properly interpreted roentgen kymograms, 
therefore, are a reliable source of information 
supplementing clinical and conventional roent- 
genologic methods. Occasionally they provide 
data not obtainable clinically or electrocardio- 
graphically. Roentgen kymograms may supply 
important diagnostic information in suspected 
myocardial disease when the electrocardiogram 
is inconclusive or even negative. — Henry P. 
Brean, M.D. 

Wald, B. Contributions on the roentgenology 

of the left auricle. Acta radiol., 1948, 2q, 

335-342. 

Direct roentgenological representation of the 
posterior wall of the left auricle cannot be 
afforded because this portion of the heart has 
no surface of contact with the air-containing 
lung. The author demonstrates by both ana- 
tomic and roentgenological investigations that 
the outline of the heart shadow on the right, 
when confined to the right anterior oblique 
position, is always formed by the right auricle 
and not by the left one. The upper portion of 
the right border of the heart shadow may pro- 
trude in the right anterior oblique position 
should pathological enlargement of the left 
auricle occur. Such protrusion is caused not by 
alterations in the posterior wall of the left 
auricle but by expansion of the heart directed 
ventrally and to the right. — -Mary Frances 
Vastme, M.D. 

Singer, Jacob J. Bronchiectasis. Dis. of Chest, 

Jan-Feb., 1948, 14, 92-106. 

The author outlines the salient features of 
bronchiectasis. The most common etiological 
agents are nasal sinus disease associated with 
pulmonary findings, and silicosis. It is classified 
in two forms; congenital, and acquired bronchi- 
ectasis. The first is noted with cysts, and con- 
genital malformations, while the second usually 
follows exanthomatous diseases, foreign bodies, 
and tumors. The clinical symptoms of cough, 
expectoration, and hemoptysis are correlated 
with the pathological processes. The role of 


roentgen diagnosis is stressed in differentiating 
the various bronchiectatic dilatations: grape, 
clubbing, cylindrical, saccular, and bead forma- 
tion. The author outlines various methods of 
bronchography using iodized oil and warns of 
the infrequent allergy, iodism, which usually 
subsides in several days, and the rare atelectasis 
due to an oil-blocked bronchus. He concludes 
the modern medical and surgical treatment by 
stating that the only effective cure is surgical 
removal of the diseased portion of lung. — Fred 
R. Gilmore, M.D. 

SKELETAL SYSTEM 

Schleicher, Emil Maro. Miliary tuberculosis 

of the bone marrow. Am. Rev. Tiiberc., 

Feb., 1946, 5J, 1 1 5-1 21. 

Data derived from postmortem material and 
from terminal and known cases of pulmonary 
and generalized miliary tuberculosis showed 
that tuberculosis affects the bone marrow fre- 
quently enough to justify the use of the sternal 
aspiration method as a means of detecting the 
disease early. The use of a standard sternum 
needle makes the method a simple and safe 
procedure. The author has not observed any 
serious injury to the bone. Serial aspirations 
can be done at short tirne intervals without great 
discomfort to the patient. Thus the possibility 
is open to obtain information with respect to 
the course of the disease and by the same token 
the effectiveness of chemotherapeutic agents 
may be studied in man. Aspirated sternal 
marrow can be directly innoculated into a 
guinea pig, cultured, imprinted or smeared on a 
glass slide for the demonstration of the tubercle 
bacillus. — James J. McCort, M.D. 

Knutsson, Folke. Two synovial fibrosarco- 
mas (Jonsson). Acta radiol. Jan., 1948, 2 ^, 

4-6. 

In his doctor’s thesis Jonsson has clarified 
the nomenclature of malignant tumors arising 
in joint capsules, tendon sheaths, and bursas. 
He divides these malignant synovial tumors into 
two different groups, namely synovialomas 
and synovial fibrosarcomas. These two kinds 
of tumors show both clinical and micro-anatom- 
ical differences. The synovialomas are more 
malignant and often metastasize to the regional 
lymph glands, the lungs and internal organs. 
The synovial fibrosarcomas, on the other hand, 
very seldom metastasize to the lungs and other 
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internal organs. The synovialomas, as distinct 
from the fibrosarcomas, are very responsive to 
roentgen treatment. 

The fibrosarcomas sometimes contain calci- 
fications causing them to have a roentgen 
diagnostic interest. The autlior describes 2 cases 
of synovial fibrosarcoma. In the early stages, 
the synovial fibrosarcoma is usually inter- 
preted as an inflammatory process. There is 
extreme tenderness but no spontaneous ache. 
Surgical intervention and roentgen treatment 
are necessary. There is a risk of local recurrences 
and remote metastases. 

In his 2 cases, the author covdd ascertain the 
diagnosis through the characteristic calcifica- 
tion. The calcifications consisted principally of 
sharp-edged shards which proved they were 
part of the tumor structure. Calcium precipita- 
tion in a necrotic tissue would have a more un- 
characteristic, amorphous appearance. — Mary 
Frances Fastine^ M.D. 

Westerhorn, Anders. Marrow nailing of 

recent fractures, pseudarthrosis, and bone 

plastic experience in 100 cases, yinn. Surg., 

April, 1948, 12/, 577 - 591 - 

In this excellent paper the relatively new 
method of fixation of long bone fragments by 
intramedullary nailing is well demonstrated 
with the apparatus used and with illustrative 
cases for each type of orthopedic problem it best 
serves. The author is very encouraged with his 
results. In his opinion it represents an important 
advance in treatment of fractures of the femur 
as nailing of hip fractures. The intramedullary 
nails are made of stainless steel of several widths 
and ranging in lengths from 10-45 The 
nails are thin and V-shaped but of good quality 
steel so although flexible they will not bend. 
The advantages of this construction permit 
firm fixation in the marrow cavity and mini- 
mum involvement of the marrow and endos- 
teum by the nail surface. Special tools are re- 
quired for both the insertion and removal of 
these nails. 

In fractures of the femur the nail can be in- 
serted directly through the soft bone of the 
upper surface of the greater trochanter. How- 
ever, in the humerus, radius, ulna and tibia a 
small hole must be made in the cortex some 
distance from the fracture site. In the actual 
procedure it is essential to have close apposition 
of the fragments to permit direct threading of 
the nail from one portion of the medullary 


cavity to the next. Empirically it was found 
best to use a leader in the form of a Kirschner 
wire. This is done under fluoroscopic control or 
using multiple films. In judging the size of the 
nail to use, at 75 cm. focal distance the marrow 
is actually i mm. smaller than it appears on the 
roentgenogram. Although the marrow cavity 
of the femur is symmetrical it has been found 
that the central portion of the tibial marrow 
cavity is the narrowest so in fractures of the 
proximal and distal thirds of the tibia firm fixa- 
tion is difficult to obtain. The dangers of intra- 
medullary nailing include marrow destruction, 
fat embolism and osteomyelitis. Actually there 
is little marrow damage and the nails are re- 
moved once the fracture is solid. Fat embolism 
has not' definitely been proved to result from 
the nailing procedure or the fracture site itself. 
To date the experience with infection has been 
unusual in that the patients with open wounds 
have done well with nailing. In those cases 
where the nail was removed because of osteo- 
myelitis the infection became worse. The 
author believes the nail permits the pus to drain 
off. 

The advantages of intramedullary nailing in 
fractures and pseudarthrosis are: (i) very firm 
fixation of the fragments with close apposition, 
(2) shortened bed stay, (3) early weight bear- 
ing, (4) reduced pain, and (5) less in the way of 
secondary change due to long immobilization, 
i.e., stiff joints, muscular atrophy and circula- 
tory disorders. — T. D. Allison, M.D., and C. L. 
Hinkel, M.D. 

Colson, G. M., and Willcox, A. Phalangeal 

metastases in bronchogenic carcinoma; re- 
port of three cases. Lancet, 1948, i, 100-102. 

This is a report of 3 cases seen at the Middle- 
sex Hospital. In all 3 cases the phalangeal 
metastases closely resembled, clinically, an in- 
flammation and were at first assumed to be a 
paronychia. Whitlow or infected bunion. Roent- 
genography revealed the true nature of the 
lesion and biopsy confirmed its origin. 

In two cases the phalangeal symptoms ap- 
peared six and eight weeks before the clinical 
signs of pulmonary involvement. 

The cause for this unusual metastasis is 
thought to be the easy access of the bronchial 
growth to the pulmonary veins, thence to the 
systemic arteries. — J. S. Simmers, M.D. 
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Lennon, William, and Chalmers, Isabella. 

Ankylosing spondylitis. Lancet, 1948, /, la- 
15 - 

This is a report of 32 cases seen at the 
Rheumatic Unit, Royal Free Hospital, London, 
in a twelve month period. They found the com- 
monest age of onset to be the third decade. One 
case started at ii years of age, 6 cases at 15- 
20, 14 cases at 20-30, 9 cases at 30-40 years, i 
case at 40-50 years and i case at 50-60 years. 
These cases were of all types of physique and 
not necessarily confined to the virile athletic 
type as suggested by some writers. They could 
find no definite association between this disease 
and “septic foci.” 

The authors believe that the early roentgen 
changes in the sacroiliac joints are the key to 
early diagnosis even in the absence of clinical 
findings (2 cases). They find much relief of pain 
and stiffness from roentgen therapy, but can 
draw no conclusions as to its altering the 
ultimate course of the disease. — J. S. Summers, 
M.B. 

BLOOD AND LYMPH SYSTEM 

Symmers, Douglas. Lymphoid diseases. Arch. 

Path., Jan., 1948, 4S, 73 - 13 1 - 

This paper is an excellent review of the 
lymphoid diseases grouped into Hodgkin’s 
disease, giant follicular lymph adenopathy, 
lymphoid leukemia, lymphosarcoma, and gas- 
trointestinal pseudoleukemia of Briquet. There 
is an extensive discussion of the etiology, patho- 
logical aspects, symptoms and signs, diagnosis 
and treatment of each disease. The paper is 
recommended to the reader in the original. 
The author emphasizes that all these diseases 
are initiated by hyperplasia of the lymph fol- 
licles and that they are primary in the deep 
lymphoid structures, seen only in the super- 
ficial nodes as a late and secondary finding. The 
theories concerning the etiology and nature of 
Hodgkin’s disease remain unsettled. Symmers is 
convinced that the majority of the evidence 
favors the disease as an infective process. The 
opposing view is that it is a primary cancer of 
lymph nodes. The author’s theory includes that 
Hodgkin’s disease is a process of myeloidization 
of lymphoid structure with embolism of mega- 
karyocytes from the marrow as instigating fac- 
tors. A related theory was advanced by Medlar 
in that Hodgkin’s disease is a primary malig- 
nancy of the bone marrow with megakaryocy- 


toblasts metastasizing to the lymphoid struc- 
ture. 

Giant follicular lymphadenopathy usually 
pursues a benign course for long periods. It is 
markedly radiosensitive throughout most of 
its course. Cases of transformation into Hodg- 
kin’s disease or lymphoid leukemia have been 
recorded with rapid terminal sequences. 

The classical course of lymphoid leukemia re- 
mains remarkably constant in most cases. 
However, two general groups exist, namely (i) 
tlie lymph nodes are generally enlarged and the 
spleen remains normal or relatively so, and (2) 
the situation is reversed with a huge spleen and 
little lymph node enlargement. 

The parallelism of lymphosarcomatous le- 
sions in dogs caused by a virus is discussed with 
reference to human cases of lymphosarcoma. 
Lymphosarcoma presents a complex clinical 
picture and the cases are grouped into five 
categories: (i) involvement of paired organs, 
(2) superficial nodes in localized areas, (3) 
intrathoracic collections of lymphoid tissue 
with involvement of the thymus, (4) leuko- 
sarcoma which terminates in acute lymphatic 
leukemia, and (5) involvement of the lymphoid 
tissues of the abdomen including gastrointesti- 
nal tract and regional nodes — both retroperi- 
toneal and mesenteric. 

The cases of gastrointestinal pseudoleukemia 
of Briquet with marked lymphoid hyperplasia 
extending from the tongue throughout the gas- 
trointestinal tract to the anus are regarded as 
a form of lymphosarcoma although they lack 
the infiltrative and destructive features of a 
true neoplasm. — T. D. Allison, M.D., and C. L. 
Hinkel, M.B. 

Gardner, L. B. Cooley’s erythroblastic anemia 

in two Chinese boys. J. Pediat., Sept., 1947, 

JA 347-354- 

A few cases of Cooley’s anemia have been 
reported in patients of families not native to 
lands adjacent to the Mediterranean Sea. One 
previous case has been reported in- a Chinese 
child. The author reports 2 cases in Chinese 
boys. 

The first patient was eight months old on first 
admission. Laboratory studies of the blood 
demonstrated typical erythroblastic anemia. 
Clinically the child showed pallor, a cardiac 
murmur, splenomegaly and hepatomegaly. The 
roentgen findings on first admission were not 
conclusive. A splenectomy was performed. On 
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the last admission of several, four years later, a 
definite increase in thickness of the frontal 
bones was demonstrable by roentgen ray as well 
as pronounced trabeculations of the bones of the 
hands. 

The second case was a three year old Chinese 
male infant who exhibited marked pallor, 
splenomegaly and hepatomegaly. Roentgeno- 
grams of the skull showed thickening of the 
frontal area and generalized mottling of the 
calvarium. Roentgenogramsof the hands showed 
cortical thinning and coarsening of the trabecu- 
lar pattern. Laboratory studies showed erythro- 
blastic anemia . — Rolfe M. Harvey. 

Prinzmetal, M., Ornitz, E. M., Jr., Simkin, 
B., and Bergman, H. C. Arterio-venous 
anastomoses in liver, spleen, and lungs. Am. 
J. Physiol., Jan., 1948, 132, 48-52. 

The authors utilize a technique previously 
described by them of .arterial injection and 
venous recovery of microscopic glass spheres in 
studying arteriovenous anastomoses of various 
organs. 

In the present experiments dogs, rabbits and 
cats were employed. Spheres injected into the 
portal vein, splenic artery, and right ventricle 
and pulmonary artery were recovered from the 
lungs, liver and splenic vein and liver and pul- 
monary vein respectively. The size of the re- 
covered spheres of greater than the maximum 
capillary diameter was taken as a measure of 
the caliber of the arteriovenous shunts in the 
organs studied. These range from 50 to 180 
microns in the liver, 160 to 380^1 in the spleen 
and 100 to 390/i in the lungs. — L. Feder, M.D. 

general 

Cone, Ross B. A review of Boeck’s sarcoid 
with analysis of twelve cases occurring in 
children, j. Pediat., June, 1948, 629-640. 

Boeck’s sarcoid is a specific chronic infectious 
disease of unknown etiology which may affect 
any organ of the body, although commonly in- 
volving the skin, lymph nodes, eyes, salivary 
glands, lungs and bones of the hands and feet. 
The skin lesions show more chronicity than the 
extracutaneous lesions which tend toward 
spontaneous regression. 

Among the theories as to etiology are an 
anergic form of tuberculosis, a mycobacterium 
and a virus. The microscopic picture strongly 
resembles tuberculosis. Central necrosis of the 
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tubercles is rare. Acid fast bacilli are rarely 
found. 

The onset of the disease is insidious, with skin 
or lymph node involvement in 50 per cent of the 
cases and mild fever. Among other systems in- 
volved by the disease, in addition to the skin 
and lymphatics, are the eyes, lungs, heart, 
central nervous system, gastrointestinal tract 
and bones. The author discusses the changes 
produced in each of these systems in some de- 
tail. 

Ten to 20 per cent of patients have involve- 
ment of the small and long bones of the hands 
and feet. The roentgen changes consist of 
trabeculations and cyst formation with sharply 
punched out areas and little evidence of reac- 
tion in the surrounding bone. 

The lung roentgen changes are of three types: 

1. Peribronchial fibrosis and thickening, ex- 
tending downward symmetrically into the 
lower lobes. 

2. Soft infiltration in the mid-lung fields 
sparing the apices. 

3. Areas resembling miliary tuberculosis. 

Lymphadenopathy is often present in the 

tracheobronchial and mediastinal nodes. 

The author summarizes the positive findings 
in a group of 12 children, affected with sar- 
coidosis, admitted to the Duke Hospital. Only 
I of the 12 cases failed to show the typical lung 
changes by roentgen ray. Fifty per cent had 
bone changes roentgenologically . — Rolfe M. 
Harvey, M.D. 

Schwartzman, j., Maffia, a., Crusius, M. E., 

and Brunhoffer, A. Congenital toxoplas- 
mosis. J. Pediat., July, 1948, JJ, 66-73. 

The Toxoplasma is a protozoan parasite 
which has an affinity for the central nervous 
system. It has not been frequently reported in 
humans. It has been found to cause an acute 
encephalitis in older children and pulmonary 
infections in adults, as well as the originally 
reported infantile cases. The infection may be 
acquired in utero. The typical case has the 
following characteristics: 

1. Infection in utero or shortly after birth 
with symptoms at birth or shortly after. 

2. Signs of central nervous system injury 
such as tremors, spastic contraction of the 
extremities, convulsions, microcephalus, 
hydrocephalus, and mental retardation. 

3. Ocular signs, especially chorioretinitis. 

4. Roentgen evidence of intracerebral cal- 
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cification, often bilateral, involving the 
cerebral cortex and basal ganglia. 

5. Xanthochromia, round cell pleocytosis 
and high proteins in the cerebrospinal 
fluid. 

6. Recovery of Toxoplasma from body fluids 
of mice or rabbits by direct smear or in- 
oculation. 

7. Demonstration of Toxoplas7na-nentY^\\z- 
ing antibodies in blood of infant or 
. mother. 

The pathological findings are those of focal 
areas of inflammation and necrosis with 
miliary granulomas tending to calcify. Therapy 
is not efficacious. 

The authors report the case of a seventeen 
month old Negro infant suffering from weight 
loss and mental retardation. The head was 
microcephalic. A roentgenogram of the skull 
showed diffuse areas of calcification distributed 
intracerebrally. Ophthalmoscopic examination 
showed diffuse bilateral chorioretinitis. Labora- 
tory tests were negative. This is the first case 
of toxoplasmosis reported in which dwarfism 
was present . — Rolfe M. Ha}-vey, M.D. 

Stout, Arthur P. Mesenchymoma, the mixed 

tumor of mesenchymal derivatives. Ann. 

Surg., Feb., 1948, 127, 278-290. 

While for a number of years data have been 
accumulating on specific cell types of mesen- 
chymal neoplasms such as liposarcoma, synovial 
sarcoma, rhabdomyosarcoma, etc., there are 
other mixed tumors of mesenchymal derivatives 
which have received little attention. Most of 
these are believed to result from dysonto- 
genesis. 

The author suggests the name mesenchy- 
moma for this group of tumors and divides 
theiu into benign and malignant. There have 
been reported a number of such malignant neo- 
plasms in the urogenital tract and breast; but 
this paper points out they can readily occur 
elsewhere and describes 8 cases. These cases 
show a great range in histopathologic composi- 
tion with 2 of the cases containing five meso- 
dermal types of neoplasms. Early and extensive 
resection is necessary for these tumors as they 
are markedly radioresistant. — T. D. Allison, 
M.D., and C. L. Hmkel, M.D. 

ROENTGEN AND RADIUM THERAPY 
Graham, Vincent P., and Meyer, Ralph R. 

Experiences with nasopharyngeal carcinoma. 

Radiology, Jan., 1948,50, 83-91. 


Twenty-six cases of carcinoma of the naso- 
pharynx are reviewed. In 62 per cent superior 
cervical node metastases were present and in 56 
per cent of all the cases there was involvement 
of the fifth and sixth cranial nerves. Recurrent 
middle ear disease was a frequent symptom. 

In all cases the rhinoscopists were able to 
visualize a nasopharyngeal mass or ulcer. The 
lateral view of the nasopharynx was useful to 
demonstrate a soft tissue mass, but seldom 
showed bone destruction. In 17 of 24 cases 
stereoscopic verticomental basal or axial views 
of the skull showed varying degrees of destruc- 
tion of the petrous apex and medial portion of 
the greater wing of the sphenoid. This bone 
destruction is believed to be due either to direct 
invasion of bone by tumor or to pressure 
atrophy. The great majority of such tumors are 
epithelial in origin. 

The average patient received a calculated 
tumor dose of 5,000 r within forty days through 
two lateral nasopharyngeal fields, each of which 
received 3,600 r skin dose, and one anterior 
facial field which received 1,500 r skin dose 
delivered with 200 kv. (peak) irradiation. The 
large lateral parts which include the regional 
lymph nodes are usually reduced to a loXio or 
6X8 cm. field when the course is half com- 
pleted, unless these nodes are positive for 
disease in which case the fields remain large — 
10X20 cm. 

Good palliation and prolongation of life was 
obtained in almost all cases and a five year cure 
was obtained in approximately 20 per cent. An 
occasional patient lives for ten to twelve years 
following the onset of disease . — Howard R. 
Crews, M.D. 

Laing, Donald R. The roentgen treatment of 

subacute sinusitis in children. Radiology, 

Jan., 1948,50, 52-56. 

In children an upper respiratory infection 
lasting for more than five days requires investi- 
gation of the tonsils, adenoid tissue, paranasal 
sinuses and allergic tests. The tonsils may be 
inspected visually and nasal secretions stained 
for eosinophils. Adenoid infection is difficult to 
evaluate since this region is relatively in- 
accessible, especially in children. Sinus infec- 
tion may frequently be detected by a single view 
of the sinuses and is a relatively simple diag- 
nostic procedure. 

Sinusitis in children is difficult to treat by the 
usual procedures, since children do not tolerate 
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nasal packs or antral irrigations. Nine hundred 
children believed to have subacute sinusitis 
were treated with irradiation. These patients 
were treated through an anterior port, 8 or lo 
cm. in diameter with lead eye shields. The lung 
roots were treated through a posterior 8 or lo 
cm. port if cough was a predominant symptom. 
Treatment was also administered to each lateral 
nasopharynx through a y cm. field if there was 
impaired hearing or a history of intermittent 
ear ache. These patients received tliree treat- 
ments to each area, 8o r per treatment at three 
day intervals with 140 kv. (peak) therapy. 

Of 900 patients treated, 71 per cent were 
cured after one course. Fifteen per cent showed 
moderate improvement following the first 
course and 55 per cent of these were cured by a 
second course of treatment. Fourteen per cent 
responded poorly and it is believed that these 
patients suffer from undiagnosed allergy. — 
Howard R. Crews, M.D. 

BeckstranDj Grant. Palliative procedures in 
advanced cancer of the mouth. Radiology, 
Jan., 1948550, 10-17. 

The palliative management of patients with 
advanced cancer of the mouth is discussed. 

These patients require general medical care 
as well as local treatment directed towards the 
relief of pain and control of infection. Local 
procedures and general health measures are 
discussed in detail. Palliative irradiation should 
be used as an adjunct to general care primarily 
to combat infection and retard tumor growth. 
Intensive irradiation may defeat its purpose by 
producing a vigorous local reaction with 
systemic ill effects. — Howard R. Crews, M.D. 

Erskine, Arthur W. The management of ad- 
vanced cancer of the breast. Radiology, Jan., 
19485 50, 7 - 9 - 

Advanced cancer of the breast is usually 
divisible into two distinct groups. 

In the first group the disease is local and 
usually ulcerated with fixation to the chest 
wall with or without axillary disease. Surgery 
is preferred when there is a reasonable chance 
for cure. The primary tumor may be removed 
and the defect covered with skin from the un- 
affected breast or elsewhere. In patients past 
sixty or seventy these tumors may be treated 
successfully with irradiation; at least the 
patient may live out her normal life without 
unpleasant symptoms of advanced cancer. The 
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most spectacular results of roentgen therapy 
are seen in such cases. 

In the second group there are widely dis- 
seminated metastases with or without local 
ulceration. In such cases all hope for a perma- 
nent cure must be abandoned. Simple excision of 
the primary tumor is probably indicated if 
ulceration is present. Radiologists and surgeons 
should refrain from attempting extensive 
therapeutic procedures and confine their efforts 
to retard the spread of disease and to the relief 
of pain. 

Castration is of great value in retarding the 
course of advanced cancer. Equally good results 
are produced by either surgical or irradiation 
induced castration. 

Severe pain is usually due to bone lesions or 
to pressure on nerves. Roentgen therapy in 
small doses is of definite value in controlling 
pain. Opiates should be used when necessary. — 
Howard R. C?-ews, M.D. 

CosTOLOw, William E. Care of patients with 

advanced pelvic cancer. Radiology, Jan., 

19485 50, 3-6. 

Irradiation is the generally accepted treat- 
ment of cancer of the vagina and cervix and, 
in conjunction with surgery, of cancer of the 
fundus. 

This paper is essentially a plea for careful 
radiation treatment and general management 
of patients suffering from pelvic cancer. 

Intensive pelvic irradiation is a major thera- 
peutic procedure and patients receiving such 
treatment should have the benefit of close co- 
operation of the family physician, radiation 
therapist, surgeon and urologist. 

Pelvic inflammatory disease is the cause of 
the majority of complications and every at- 
tempt should be made to recognize and treat 
this complication before intensive radiation 
therapy is started. 

The urinary tract should be thoroughly in- 
vestigated before treatment since many pa- 
tients with pelvic cancer have asymptomatic or 
unrecognized urinary complications. 

Transitory irradiation reactions include proc- 
titis and cystitis. These reactions respond to 
local medication. If severe, treatment may be 
temporarily discontinued. 

Vesicovaginal and rectovaginal fistula, and 
ureteral obstruction with resultant infection 
are invariably due to extension of pelvic cancer. 

The neurosurgical procedures for the relief 
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of intractable pain are discussed. Such pro- 
cedures are usually too formidable for the 
average case. Non-opiates and eventually 
opiates are recommended . — Howard R. Crews, 

M.D. 

Fund, Edgar R., Nettles, J. B., Caldwell, 

J. D., and Nieburgs, H. E., Preinvasive and 

invasive carcinoma of the cervix uteri. Hm. 

y. Obst. & Gynec., May, 1948,55, 831-837. 

Cervical squamous cell carcinomas usually 
begin in the endocervical canal at the junction 
of the stratified squamous and columnar 
epithelia. The source of these cancers is prob- 
ably the endocervical basal cell whose location 
corresponds to that of the early cancer. 

Three stages of cervical cancers are described: 
(i) preinvasive carcinoma; (2) covert invasive 
carcinoma; (3) overt carcinoma. 

The term “preinvasive carcinoma” denotes 
carcinoma which is confined to the natural 
surfaces and which does not penetrate the 
underlying stroma. 

Ultimately the preinvasive carcinoma be- 
comes invasive. The invasion occurs either from 
a large surface of the endocervix or from a 
single focus. The early invasive carcinomas are 
not visible on vaginal examination and are 
therefore denoted as covert invasive carci- 
nomas. Difference in average age of patients in 
the preinvasive and covert invasive groups sug- 
gests that the period of latency before the pre- 
invasive carcinoma becomes invasive may 
average 6.5 years. 

The overt carcinomas are readily suspected 
by vaginal examination. Since the authors have 
observed only 2 early carcinomas which were 
limited to the vaginal surface of the cervix, 
they conclude that the great majority arise 
from the junctional endocervix and are not 
evident until there is definite penetration and 
ulceration of the vaginal surface of the cervix. 

From their study they believe that the ma- 
jority of cancers of the cervix become obvious 
only after a period of time averaging five years 
from onset of invasion and eleven years after 
incipiency. 

Concentration of effort should be directed 
toward detection of preinvasive carcinoma be- 
cause therein lies the greatest opportunity for 
cure. It is important that biopsies include the 
junction of the squamous and columnar 
epithelia, and it should be emphasized that the 
existence of preinvasive carcinoma is frequently 


not detected by single biopsies. It is suggested 
that the endocervix and endometrial surface of 
the uterus be curetted before treatment is 
started to differentiate between preinvasive 
and covert invasive carcinoma. 

The authors prefer to recommend irradiation 
for both covert invasive carcinomas and for 
overt carcinomas. They now recommend total 
abdominal hysterectomy in cases of preinvasive 
carcinoma with preservation of the ovaries in 
the young. At operation, if invasion is thought 
to be present, the uterus should be left in place, 
and, because irradiation will be subsequently 
used, surgical castration is recommended. Cau- 
terization, conization, and amputation of the 
cervix as treatment for preinvasive carcinoma 
are discouraged . — John R. Hannan, MX). 

Drips, Della G. Ovarian dysfunction in young 

women treated with low-dosage irradiation. 

Am. J. Obst. & Gynec., May, 1948, 55, ,789- 

798. 

Since 1927 the author has been using low 
dosage roentgen irradiation for the “amenor- 
rheic type” of ovarian dysfunction. In this type 
there is a tendency to larger than normal in- 
tervals between the menstrual periods and a 
decrease in the flow or complete absence of 
menstruation. Two distinct groups were recog- 
nized early in the study — one group had no 
complaints other than menstrual irregularity 
and a tendency to gain weight during periods of 
amenorrhea, and the other group had many 
complaints associated both with menstrual 
periods and their periods of amenorrhea. The 
symptomatology in the first group was con- 
sidered to be secondary to pituitary failure and 
in the second group it was attributed to ovarian 
failure. 

In pituitary failure the gonadotrophic hor- 
mone is usually not found in the urine, and 
when failure is complete there is, at least tempo- 
rarily, an absence of estrogen. In cases of 
ovarian failure gonadotrophic hormone is found 
in greater than normal amounts and estrogen 
may or may not be found depending on the 
degree of failure. 

Clinically cases of ovarian dysfunction due 
to pituitary failure outnumber those due to 
failure primary in the ovaries. There are two 
groups exhibiting pituitary failure — the one 
group has pituitary failure secondary to some 
general systemic disturbance and, the other 
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group apparently lias an endogenous pituitary 
dysfunction. 

A normal basal metabolic rate is established 
with thyroid extract and cyclic administration 
of ovarian hormones, particularly estrogens, is 
attempted for several months before resorting 
to irradiation in the pituitary failure groups. 
The author recommends irradiation over each 
temporal region, centering over the pituitary, 
and two fields over the anterior abdomen, 
centering over each ovary. The technique used: 
200 kv., 20 ma., 0.75 mm. Cu and i mm. A1 
filters, 50 cm. distance for five minutes. This 
represents approximately one-sixth of a skin 
erythema dose. 

Response to low dosage irradiation has been 
best in the pituitary failure group, and the best 
results are attained when amenorrhea has been 
present less than six months because irreversi- 
ble atrophy of the genital tract has usually not 
occurred. 

In the cases of primary ovarian failure, 
thyroid extract, cyclic administration of estro- 
gens and pelvic heat are used, and if these 
measures fail, low dosage irradiation is given 
and is limited to the ovaries. The technique of 
irradiation is otherwise the same as for primary 
pituitary failure. 

The object of therapy in both groups is to 
establish more regular normal menses and to 
continue these until pregnancy can take place. 
One hopes also to relieve symptoms associated 
with abnormal menstruation. The results of low 
dosage radiation therapy in a group of 331 
patients have been excellent. Low dosage ir- 
radiation is the best single method of treatment 
in cases of amenorrhea of more than one year s 
duration. Combined therapy — thyroid extract, 
estrogens and irradiation — has been somewhat 
more effective than low dosage irradiation 
alone. The author considers it unwise to treat 
women for sterility alone with low dosage ir- 
radiation . — 'John R. Hannan^ M.D. 

Johnston, James R., and Jacox, Harold W. 

Rectal hemorrhage following irradiation for 

carcinoma of cervix. Am. J. Obst. fs" Gynec., 

May, 1948, 55, 891-893. 

Late intestinal complications following ir- 
radiation for pelvic malignancy are recognized 
and frequently anticipated. Degrees of damage 
to the distal colon vary from the mildest type 
causing simple proctitis, through stages of de- 
struction terminating in atrophy, stenosis or 


perforation. These changes are often on a basis 
of telangiectasia or obliterative endarteritis. 
Rectal hemorrhage frequently responds to 
medical treatment and a colostomy is seldom 
required to control hemorrhage. 

In the case reported by the authors, radiation 
treatment of the primary carcinoma of the 
cervix began in March, 1937. R consisted of 50 
mg. focus of radium (details not known) applied 
for forty-eight hours (2,400 mg-hr.), and fol- 
lowed by a series of high voltage (200 kv., 0.5 
mm. Cu) roentgen treatments. The patient re- 
ceived 1,600 r (air) to each of four pelvic portals 
12 by 17 cm. in size over a period of sixteen 
days. 

In September, 1937, ^ biopsy of the cervix 
showed papillary adenocarcinoma. Radium 
treatment was instituted and consisted of two 
40 mg. capsules of radium (i mm. platinum 
filter) tandem in cervix and fundus and four 10 
mg. needles (0.5 mm. platinum) in the para- 
metria for thirty hours, a total of 3,600 mg-hr. 
Ten days later a series of roentgen treatments 
was begun using the same technique as before 
and totalling 1,400 r to each of four portals over 
a period of fourteen days. 

One year later severe rectal hemorrhage de- 
veloped which ultimately required resection of 
the terminal large bowel. The resected specimen 
showed fibrosis with undifferentiated metastatic 
carcinoma in the submucosa. Thirteen months 
after resection of the rectum and distal sigmoid 
the patient developed a carcinoma of the 
ascending colon. Seven years after resection of 
this group the patient is well without evidence 
of recurrence of either neoplasm . — John R. 
Hannan, M.D. 

MISCELLANEOUS 

Graef, Irving, Karnofsky, David A., Jager, 
Val B., Krichesky, Boris, and Smith, 
Homer W. The clinical and pathologic effects 
of the nitrogen and sulfur mustards in labora- 
tory animals. A 7 n. J. Path., Jan., 1948, 2^, 
1-47. 

The official War Department symbols desig- 
nating the compounds under investigation are 
as follows: 

H bis (^-chloroethyl) sulfide 

HNj ethyl-bis (d-chloroethyl) amine 

HNo methyl- bis ()3-chloroethyl) amine 

HN3 tris (d-chloroeth)I) amine 

TL301 iso-propyl-bis ((3-chloroethyl) amine 
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The results obtained in the study of HN2 are 
presented in most detail, this compound being 
accepted as the prototype for this group of 
vesicants. 

Dosage is expressed in terms of LD50, an 
arbitrary statistical value. At this dosage 5 of 
10 intoxicated animals may be expected to die. 

The reported “clinical” effects were observed 
in mice, rats, rabbits and dogs. 

There is an asymptomatic latent period of 
one to two days following LD50 doses of the 
nitrogen and sulfur mustards, during which 
time lymphatic injury is abrupt. The thymus, 
spleen and lymph nodes involute rapidly. There 
is a concomitant rapid reduction of the periph- 
eral blood lymphocytes. The hemopoietic 
cells of the bone marrow show injury as does the 
epithelium of the small intestine. 

Anorexia, weight loss and mucoid diarrhea 
follow the latent period, with death occurring 
in 72 to 144 hours. “The hemopoietic cells of the 
marrow disappear uniformly and the marrow 
becomes aplastic. The peripheral blood is se- 
verely leukopenic, due to a progressive fall in 
granulocytes. The red count falls slightly but 
reticulocytes disappear and it is evident that 
the production of hernopoietic cells has ceased. 
The small intestine is distended with fluid; and 
gastric stasis ... is consistently present in 
small animals. From the pylorus to the cecum 
the small intestine shows inflammatory and 
degenerative changes, with hyperemia, edema 
of the villi, sloughing of the epithelium and 
metaplastic changes in the persisting and re- 
generating epithelium.” 

Rapidly occurring neurologic symptoms lead- 
ing to death in one to forty hours follows large 
parenteral dosage. Convulsions, incoordination, 
tremors, weakness and dyspnea as well as para- 
sympathomimetic activity occur. 

Upper respiratory injury following gassing 
at LDso concentrations is severe and prolonged 
with considerable systemic intoxication due__to 
absorption. 


Oral administration (the hydrochloride form 
of the compounds) produces the changes in the 
small intestine as noted above. A local protec- 
tive action is apparently exerted by the pres- 
ence of food in the gastrointestinal tract. Sys- 
temic intoxication occurs with absorption from 
the intestine. 

Survival of animals following LDso doses is 
characterized by gradual weight recovery, 
restoration of bone marrow and lymphoid tissue 
and a return of leukocytes in the peripheral 
blood. The lymphocytes return rapidly, the 
granulocytes more slowly. The diarrhea sub- 
sides and there is healing of the intestinal epi- 
thelium. 

A distinct parallel exists between the de- 
layed systemic effect of the nitrogen and sulfur 
mustards and that occurring after experimental 
roentgen irradiation. 

Photomicrographs of representative tissue 
changes are appended . — Victor Kremens, M.D. 

Mallet, Lucien. Radio-compteur pour par- 
ticules ionisantes. (Counter for ionizing par- 
ticles.) y. de radiol. et d’SlectroL, No. 7-8, 
1946, 27, 359-361. 

This short article describes a satisfactory 
counter for measuring alpha, beta and other 
ionizing particles. It should be of interest to 
those who are radiation physicists and who 
might be interested in constructing such a 
Geiger-Miiller counter for themselves. A very 
adequate wiring diagram of the apparatus is 
shown. The stability of the counter is checked 
by a method using KCl, since potassium is a 
natural beta-ray emitter; a method using a 
uranium standard is also given. The technique 
for using the counter in measuring radioactiv- 
ity {a) in a solution containing the radioactive 
substance, {b) in moist substances (radioactive 
viscera of experimental animals), and (r) in 
radioisotope separations is given. The sensitiv- 
ity of the counter is of the order of 10-® gr. — 
William M. Loehr, M.D. 
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Asthma, bronchography in patients with (abs), 71 1 
Atomic bombing of Hiroshima and Nagasaki, ocular 
lesions following (abs), 698 
Energy Commission policy on production and 
distribution of isotope-labeled compounds, 

431 . 

Atresia, congenital, of small intestine in newborn 
(abs), 574 

Atrophies, cerebellar, pneumoencephalography in 
diagnosis of, 293 

Auricle, kymographic studies of function of (abs), 
708 

left, roentgenology of (abs), 854 

Beryllium compounds pulmonary disease in work- 
ers exposed to, roentgen characteristics 
(abs), 705 _ 

Betatron, depth dose studies of roentgen radiation 
generated by, 158 

techniques for application of, to medical therapy, 
IS3 

Biliary calculi “floating under water” (abs), 717 
Biology, applications of radioactivity in (abs), 722 
Biopsy in diagnosis of tumors of bone, limitations 
and erroneous indications of (abs), 720 
Bladder, carcinoma of, 737 

carcinoma, relation of transitional cell buds, 
Golgi apparatus and mitochondria to, 535 
cutaneous metastases from vesical carcinoma of 
(abs), 579 

irradiation reactions in (abs), 291 
Body measurements, use of roentgen ray in, 664 
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Boeck’s sarcoid, review of, with 12 cases occurring 
in children (abs), 857 

Bone changes, marked, case of long standing sickle 
cell anemia with, 251 

formation, heterotopic, following suprapubic 
prostatectomy (abs), 584 
lesions, calcium, phosphorus and phosphatase as 
aids in diagnosis of (abs), 720 
limitations and erroneous indications of biopsy 
in diagnosis of tumors of (abs), 720 
marrow, miliary tuberculosis of (abs), 854 
metastases from cancer of breast, colloidal lead 
orthophosphate associated with deep roent- 
gen therapy in, 193 

roentgen aspect of certain lesions of (abs), 721 
Bones, echinococcus cysts of, 338 

sclerosis of, in Gaucher’s disease, 246 
Book reviews 

Cancer: Diagnosis, Treatment, and Prognosis. 
By Lauren V. Ackerman, and Juan A. del 
Regato, 432 

Hodgkin’s Disease and Allied Disorders. By 
Henry Jackson, Jr., and Frederic Parker, 

Jr-. 43 '^ 

Practical X-Ray Treatment. By Arthur W. 
Erskine, 433 

Textbook of Endocrinology. By Hans Selye,692 
Congenital Malformations: A Study of Parental 
Characteristics with Special Reference to 
the Reproductive Process. By Douglas P. 
Murphy, 692 

The 1947 Year Book of Radiology. Edited by 
Charles A. Waters and Ira I. Kaplan, 693 
Dr. Samuel Guthrie — Discoverer of Chloroform; 
Manufacturer of Percussion Pellets; Indus- 
trial Chemist (1782-1848). By Jesse Ran- 
dolph Pawling, 694 

400 Years of a Doctor’s Life. Collected and ar- 
ranged by George Rosen, and Beate Cas- 
pari-Rosen, 695 

Brain, schistosomiasis of, due to Schistosoma japo- 
nicum (abs), 437 

Breast, cancer, colloidal lead orthophosphate asso- 
ciated with deep roentgen therapy in bone 
metastases from, 193 
cancer of, 738 

cancer of, in male, secondary to estrogenic ad- 
ministration (abs), 438 

cancer, surgical and radiation treatment of, 776 
management of advanced cancer of (abs), 859 
metastasis to, from cervical cancer (abs), 701 
tumors, infrared photographic study of super- 
ficial veins of thorax in relation to (abs), 438 
Bronchial rupture, importance of, in tuberculosis 
of endothoracic lymph nodes (abs), I43 
traumatic, with occlusion, 448 
Bronchiectasis (abs), 854 
retrocardiac, 219 

Bronchiogenic cysts of mediastinum (abs), 710 
Bronchography in asthmatic patients (abs), 71 1 


Bronchopneumonia, early pleural effusion in pul- 
monary embolism and (abs), 712 
Bronchovascular pattern of right upper lobe of 
fifty lungs, analysis of variations in (abs), 
708 

Brucellosis, pulmonary (abs), 568 

Cade, Sir Stanford, Janeway Lecturer, 1948, por- 
trait opposite page 731 

Calcification in obliterated ductus arteriosus of in- 
fant, 41 1 

intracerebral, in microcephalic (abs), 850 
nontuberculous pulmonary (abs), 568 
of cardiac skeleton and coronary vessels in liv- 
ing, roentgen demonstration of, 642 
Calcifications, pulmonary, histoplasmin and tu- 
berculin sensitivity in relation to (abs), 568 
Calcified omental fat deposits, roentgen sig- 
nificance, 612 

Calcinosis, massive, with chronic renal insuffi- 
ciency due to polycystic kidneys (abs), 1 52 
Calcium as aid in diagnosis of bone lesions (abs), 720 
Calculi, pancreatic (abs), 717 

ureteral, modern concepts of (abs), 719 
Cancer, achievement of radium in fight against, 731 
advanced, involving ear, treatment of, 750 
advanced, of breast, management of (abs), 859 
advanced, of genitourinary tract, use of inositol 
in (abs), 576 

advanced, of mouth, palliative procedures in 
(abs), 859 

advanced pelvic, care of patients with (abs), 859 
cells in urine, detection of (abs), 577 
cervical, with metastasis to breast (abs), 701 
chemotherapy of (abs), 586 . C 

criteria for reporting end results in, 832 
detection centers, their role in cancer control, 824 
intrinsic, of larynx (abs), 701 
of breast, 738 

of breast, colloidal lead orthophosphate associ- 
ated with deep roentgen therapy in bone 
metastases from, 193 

of breast in male, secondary to estrogenic ad- 
ministration (abs), 438 

of breast, surgical and radiation treatment of, 776 
of cervix uteri, complications following use of 
low intensity, long radium element needles 
in treatment of, 788 

of cervix uteri, precision dosage in interstitial 
irradiation of, 522 

of cervix uteri, radon treatment of, 382 
of cervix uteri, review of 296 cases, 368 
of cervix uteri, study of five to eleven year end 
results, 389 

of cervix uteri, theory as to cause of (abs), 147 
of genitourinary tract, stained smears of cells 
exfoliated in urine in diagnosis of (abs), 577 
of human prostate, heterologous growth of (abs), 

579 . . , ^ ^ 

of larynx, mortality in (abs), 564 
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of larynx, radiation therapy of (abs), 440 
of lower lip, 763 

of penis, treatment of, at Norwegian Radium 
Hospital, 801 
of skin, 738 
of thyroid (abs), 851 
of tongue, 735 

of tongue, irradiation in, 51 1 
of upper air passages, 735 
of uterus, 734 
primary, of lung, 58 
problem, medical symposium on, 562 
Carcinoma, bronchogenic, phalangeal metastases in 
(abs), 855 _ 

esophageal, association of achalasia of cardia with 
(abs), 570 

nasopharyngeal (abs), 858 
of adrenal cortex (abs), 150 
of anal canal, statistics of Fondation Curie, 
Paris, 807 
of bladder, 737 

of bladder, relation of transitional cell buds, 
Golgi apparatus and mitochondria to, 535 
of cervix uteri, analysis of 790 cases, 387 
of cervix uteri, rectal hemorrhage following ir- 
radiation for (abs), 861 

of esophagus, with special reference to metas- 
tases and extensions (abs), 565 
of large intestine (abs), 145 
of larynx, methods and results of treatment 
(abs), 564 

of prostate (abs), 579 

of stomach (abs), 571; (abs), 572; (abs), 573 
of stomach, its incidence and detection, 600 
preinvasive and invasive, of cervix uteri (abs), 
860 

preinvasive, of cervix uteri (abs), 147 
primary of ureter (abs), 719 
rectal, heterotopic ossification in area of metas- 
tasis from, 507 

uterine, metastases of, to central nervous system 
(abs), 582 

vesical, of urinary bladder, cutaneous metas- 
tases from (abs), S 79 

Cardia, association of achalasia of, with esophageal 
carcinoma (abs), 570 

Cardiospasm, surgical treatment of (abs), 714 
Cardiovascular anomalies, congenital, diagnosis 
and surgical treatment of (abs), 707 
Carotid artery, internal, additional approach to, for 
cerebral angiography (abs), 143 
Carpal bones, cyst-like lesions of (abs), 282 

navicular, styloidectomy of radius in surgical 
treatment of non-union of (abs), 282 
Catlin mark, 430 

Cell buds, transitional, relation of, to carcinoma of 
bladder, 535 

Cells exfoliated in urine, stained smears of, in diag- 
nosis of cancer of genitourinary tract (abs), 
577 


Central Ohio Radiological Society, 113 
Cerebellar abscess, treatment of, by excision with 
aid of antibiotics (abs), 850 
atrophies, pneumoencephalography in diagnosis 
of, 293 

Cerebral angiography, additional approach to in- 
ternal carotid artery for (abs), I43 
angiography, technique using dilute diodrast 
(abs), 140 

hydatid cysts, primary (abs), 850 
ventricles, penetrating wounds of (abs), 699 
Cervix uteri, cancer, complications following use 
of low intensity, long radium element 
needles in treatment of, 788 
cancer of, review of 296 cases, 368 
cancer of, with metastasis to breast (abs), 701 
cancer, radon treatment of, 382 
cancer, study of five to eleven year end results, 

389 

carcinoma, analysis of 790 cases, 387 
postirradiation ulcerations of, 795 
precision dosage in interstitial irradiation of 
cancer of, 522 

preinvasive and invasive carcinoma of (abs), 860 
preinvasive carcinoma of (abs), I47 
rectal hemorrhage following irradiation for car- 
cinoma of (abs), 861 
theory as to cause of cancer of (abs), 147 
Cheek, malignant tumors of, in children, 758 
Chemotherapy of cancer (abs), 586 
Chest, adult silent (abs), 705 

infrared photographic study of superficial veins 
of, in relation to breast tumors (abs), 438 
mass roentgen survey, in Philadelphia war in- 
dustries (abs), 702 

photoroentgenography in Army physical exam- 
inations (abs), 703 

roentgen surveys, mass, community organiza- 
tion for (abs), 702 

Children, malignant tumors of cheek in, 758 
painful heels in (abs), 584 

roentgen diagnosis of diffuse leukemic infiltra- 
tion of kidneys in, 13 

roentgen treatment of subacute sinusitis in (abs), 

858 

twelve cases of Boeck’s sarcoid occurring in 
(abs), 857 

young, treatment of hemangioma in, 1 82 
Cholecystocolic fistula diagnosed by roentgen ex- 
amination, 658 

Cholecystography, new position for, 263 
with priodax, kidney studies during, 505 
Cholesteatoma in temporal bone, roentgen diagno- 
sis of (abs), 438 

Cholesteatomata of temporal bone (abs), 437 
Chondromalacia of patella (abs), 288 
Chondronecrosis, laryngeal, following roentgen 
therapy, 22 

Chordoma of right frontal sinus (abs), 699 
sacrococcygeal (abs), 720 
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Clinical use of radium, concept of, 741 
Cobalt®'’, applications of, in therapy, 816 
Colitis, chronic nonspecific ulcerative (abs), 715 
idiopathic ulcerative, treatment of, by means of 
“medical ileostomy” and orally admin- 
istered protein hydrolysate (abs), 716 
right-sided (regional) (abs), 146 
Colloidal lead orthophosphate associated with 
deep roentgen therapy in bone metastasis 
from cancer of breast, 1 93 

Colon, gallstone ileus associated with diverticulitis 
of, 86 

Congenital atresia of small intestine in newborn 
(abs), 574 

cardiovascular anomalies, diagnosis and surgical 
treatment of (abs), 707 
coxa vara (abs), 287 

cyst of spinal meninges as cause of intermittent 
compression of spinal cord (abs), 581 
dislocation of patella (abs), 288 
heart block in infant with associated multiple 
congenital cardiac malformations (abs), 567 
toxoplasmosis (abs), 857 

vascular ring, diagnosis and treatment of tra- 
cheal and esophageal obstruction due to 
(abs),439 

CooLiDGE, William D., Laboratory, dedication of, 690 
Dr. William D., tribute to, 675 
Coronary vessels, roentgen demonstration of, in 
living, 642 

Coxa vara, congenital (abs), 287 
Cranial vault, pulmonary roentgen manifestations 
of eosinophilic granuloma of (abs), 569 
Curie, Marie, portrait opposite page 723 
Pierre, portrait opposite page 723 
Cyst, congenital, of spinal meninges as cause of 
intermittent compression of spinal cord 
(abs), 581 

leptomeningeal, extensive erosion of base of skull 
from (abs), 141 

-like lesions of carpal bones (abs), 282 
solitary, of kidney (abs), 717 
Cystitis, acute exudative, of undetermined etiology 
(abs), 1 51 

Cystourethrography, use of new viscous water- 
miscible contrast medium, rayopake, for 
(abs), 148 

visco-rayopake in (abs), 148 
Cysts, bronchiogenic, of mediastinum (abs), 710 
mediastinal (abs), 141 
primary cerebral hydatid (abs), 850 
pyelogenic renal (abs), 718 

Deficiency pattern, small intestinal, non-vitaminic 
factors involved in production of (abs), 71 5 
Dermatology, contact roentgen therapy in .(abs), 
291 

Diaphragm, traumatic hernia of (abs), 713 
Diodrast, dilute; technique of cerebral angiography 
using (abs), 140 


Dislocation, congenital, of patella (abs), 288 
Dislocations, distribution of, caused by parachute 
jumping (abs), 284 

Diverticula, multiple tracheal (abs), 852 
of duodenum and jejunum (abs), 574 
Diverticulitis of colon, gallstone ileus associated 
with, 86 

with abscess formation and vaginal fistula (abs), 
716 

Diverticulosis of gallbladder, 256 
Dosage levels, effective, in interstitial radium ther- 
apy, 745 

precision, in interstitial irradiation, of cancer of 
cervix uteri, 522 

Dose, depth, studies of roentgen rays for energy 
levels from 20 to 100 million electron volts, 

Dosimetry, gamma-ray, new photographic material ■ 
for, 175 . 

Ductus arteriosus, obliterated, of infant, calcifica- 
tion in, 4I1 

Duodenal bulb, roentgen study of benign tumor of 
(abs), 574 

symptoms, nephroptosis producing (abs), 151 
Duodenitis from roentgen viewpoint (abs), 573 
Duodenum, diverticula of (abs), 574 

prolapse of gastric mucosa through pyloric canal 
into (abs), 714 
tuberculosis of, 315 

Dysentery, acute, small intestinal motility in, 
587 

Dysplasia, osseous, of nails, 633 
Dystrophy of nails, 633 

Ear, treatment of advanced cancer involving, 7 S° 
Editorials 

The annual meeting of the American Roentgen 
Ray Society, 105 

Alfred Franklin Hocker, 1902-1948, 107 
The radiologist considers Geiger counters, 270 
The Registry of Radiological Pathology, 272 
Thomas Raymond Healy, 1879-1948, 273 
Hydrothorax in congestive heart failure, 419 
Lewis G. Allen, 1891-1948, 421 
Edwin Louis Rypins, 1903-1948, 423 
Edwin S. Flarsheim, 1894-1948, 425 
The annual meeting of the American Roentgen 

Ray Society, 543 . . ... 

Late sequelae following internal isotope irradia- 
tion, 679 

Leopold Freund, 1868-1943, 683 
Nelius Julian Nessa, 1880-1948, 685 
The fiftieth anniversary of the discovery of 
radium, 839 

The annual meeting of the American Radium 
Society, 842 _ , / u ^ 

Effect of irradiation on epiphyseal growth fabs.), 

.... j* 

Effusion, pericardial, clinical and roentgen diagno- 
sis of (abs), 144 
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Electrocardiography, correlation of roentgen car- 
diac kymography with (abs), 853 
Embolism, pulmonary, early pleural effusion in 
(abs), 71a 

pulmonary, without infarction, 460 
Embryoma of kidney (abs), 149 
Emphysema, spontaneous mediastinal (abs), 144; 
(abs), 569 

End results, criteria for reporting, 830. 
Endometritis, characteristics of hysterosalpingo- 
grams in (abs), 576 
Enterocolitis, nonspecific, 471 
Epiphyseal growth, effect of irradiation of (abs), 44a 
Epiphysis, slipped, in adolescent hip (abs), 286 
Epithelioma, extensive, of larynx, roentgen treat- 
ment, 2.9 

Esophageal hiatal hernias of short esophagus tj^ie 
(abs), 713 . . 

hiatus hernia with inversion of stomach, 63 
Esophagus, association of achalasia of cardia with 
carcinoma of (abs), 570 
benign pedunculated tumors of, 466 
carcinoma of, with special reference to metas- 
tases and extensions (abs), 565 
congenital short, thoracic stomach produced by, 
and esophageal hiatus hernia (abs), 566 
diagnosis and treatment of obstruction of, due to 
congenital vascular ring (abs), 439 
Estrogens, cancer of breast in male, secondary to 
administration of (abs), 438 
Extremity, lower, disturbance of longitudinal 
growth associated with prolonged disability 
of (abs), 289 

normal lower, evaluation of phlebography of, 
650 

Eye, lesions of, following atomic bombing of Hiro- 
shima and Nagasaki (abs), 698 

Fat deposits, calcified omental, roentgen signifi- 
cance, 612 

Fellowships of Registry of Radiological Pathology, 
278 

Femur, fracture of neck of, anatomical study of 
mechanics, pathology and healing of (abs), 
287 

Fibrosarcoma, synovial (abs), 854 
Film changer, rapid, angiocardiography utilizing 
photoroentgen apparatus with, 646 
Fistula, arteriovenous, of lung (abs), 709 

cholecystocolic, diagnosed by roentgen examina- 
tion, 658 

vaginal, diverticulitis with abscess formation 
and (abs), 716 

Flarsheim, Edwin S., 1894-1948, obituary, 425 
portrait, 425 

Fondation Curie, Paris, statistics of carcinoma of 
anal canal at, 807 

Food-barium mixture, pyloric obstruction more 
accurately demonstrated by, 593 
Foreign bodies in trachea, sign of (abs), 852 


Fracture of femoral neck, anatomical study of 
mechanics, pathology and healing of (abs), 
287 

recurrent osteochondral, of patella (abs), 289 
Fractures, distribution of, caused by parachute 
jumping (abs), 284 
Monteggia (abs), 583 
recent, intramedullary nailing of (abs), 855 
ununited, cyst-like lesions of carpal bones asso- 
ciated with (abs), 282 

Freund, Leopold, 1868-1943, obituary, 683 
portrait, 683 

Gallbladder, diverticulosis of, 256 
Gallstone ileus associated with diverticulitis of 
colon, 86 

Gallstones “floating under water” (abs), 717 
Gamma-ray dosimetry, new photographic material 
for, 175 

Gastric retention and gastric ulcer, 80 
ulcer. See Peptic ulcer 

Gastritis, post-irradiation, gastroscopic picture in, 
360 

roentgen signs of, 77 

Gastroenterostomy, pouch formation following, 69 
Gastrointestinal tract, relation of acute mucosal 
hemorrhages and ulcers of, to intracranial 
lesions (abs), 570 

roentgen appearance of, during first day of life 
(abs), 714 _ 

Gastroscopic observations in pernicious anemia 
(abs), 717 . 

picture in post-irradiation gastritis, 360 
Gastroscopy in diagnosis of gastric cancer (abs), 571 
Gaucher’s disease, clinical and roentgen findings in 
case of, 490 

exhibiting roentgenographic features of Legg- 
Perthes’ disease, 490 
sclerosis of bones in, 246 
Geiger counters, radiologist considers (E), 270 
Genitourinary tract, cancer of, stained smears of 
cells exfoliated in urine in diagnosis of (abs), 
577 

use of inositol in advanced malignancy of (abs), 

576 

Goiter, exophthalmic, radio-iodine in treatment of, 

45 

Golgi apparatus, relation of, to carcinoma of blad- 
der, 535 

Granuloma, eosinophilic, of mandible and cranial 
vault, pulmonary roentgen manifestations 
of (abs), 569 

eosinophilic, of rib (abs), 852 
Growth, longitudinal, disturbance of, associated 
with prolonged disability of lower extremity 
(abs), 289 

Hamartoma of lung, roentgen significance of, 605 
Head, undistorted vertical projections of, from 
lateral and posteroanterior roentgenograms, 
414 
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Healy, Thomas Raymond, 1879-1948, obituary, 273 
portrait, 273 

Heart, aneurysm of, in child aged seven (abs), 567 
block, congenital, in infant with associated 
multiple congenital cardiac malformations 
(abs), 567 

disease, pulmonary (abs), 853 
failure, congestive, hydrothorax in (E), 419 
occult injuries to (abs), 853 
roentgen demonstration of calcification of skele- 
ton of, 642 

roentgen differentiation between pericardial ef- 
fusion and dilatation of (abs), 711 
roentgen kymography of (abs), 853 
Hebrew Medical Journal, twenty-first anniver- 
sary year of, 280 

Heels, painful, in children (abs), 584 
Hemangioma, cutaneous, of corresponding meta- 
mere, subarachnoid cervical angioma with 
(abs), 580 

of kidney, roentgen diagnosis, 408 
treatment of, in infants and young children, 182 
Hemangiomas of mouth (abs), 585 
Hemorrhage, rectal, following irradiation for car- 
cinoma of cervix (abs), 861 
Hemorrhages, acute mucosal, and ulcers of gastro- 
intestinal tract, relation of, to intracranial 
lesions (abs), 570 

Hemosiderosis of lungs, typical roentgen findings 
(abs), 705 

Hernia, mediastinal lung, roentgen examination of, 
with reference to tomography (abs), 710 
traumatic diaphragmatic (abs), 713 
Hernias, esophageal hiatal, of short esophagus type 
(abs), 713 

Hiatus hernia, esophageal, thoracic stomach pro- 
duced by, and congenital short esophagus 
(abs), 566 

hernia, esophageal, with inversion of stomach, 

Hilum, densities of, simulating neoplasms (abs), 

7°7 

Hip, adolescent, slipped epiphysis in (abs), 286 

joint, clinical and pathological observations in 
study of degenerative arthritis of, 225 
Hiroshima, ocular lesions following atomic bombing 
of (abs), 698 

Histoplasmin and tuberculin sensitivity in relation 
to pulmonary calcifications (abs), 568 
Hydatid cysts, primary cerebral (abs), 850 
disease and its roentgen picture, 331 
Hydronephrosis, massive (abs), 578 
Hydrothorax in congestive heart failure (E) 419 
Hypernephroma, spontaneous disappearance of 
pulmonary metastases after nephrectomy 
for (abs), 569 

Hyperostosis, infantile cortical (abs), 583 
Hysterosalpingograms in tuberculous salpingitis 
and endometritis, characteristics of (abs), 

576 


P’S clinical use of, 45 

Ileus, gallstone, associated with diverticulitis of 
colon, 86 

Infant, calcification in obliterated ductus arteriosus 
of, 41 1 

newborn, roentgen appearance of gastrointes- 
tinal tract during first day of life (abs), 714 
sternum in (abs), 583 

Infants, treatment of hemangioma in, 182 

Infarction, pulmonary embolism without, 460 
renal (abs), 718 

Infrared photographic study of superficial veins of 
thorax in relation to breast tumors (abs), 
438 

Injury, mechanism of, of 3,000 fractures and dis- 
locations caused by parachute jumping 
(abs), 284 

Inositol, use of, in advanced malignancy of geni- 
tourinary tract (abs), 576 

Inter-American Congress of Radiology, third, 
announcement of, 559 

Intervertebral disc, backward displacement of 
fifth lumbar vertebra in degenerative dis- 
ease of (abs), 285 

lesions, lumbar, roentgen diagnosis (abs), 582 

Intestine, large, carcinoma of (abs), 145 

small, in newborn, congenital atresia of (abs), 

574 . . 

small, motility of, in acute dysentery, 587 
small, non-vitaminic factors involved in produc- 
tion of deficiency pattern of (abs), 715 

Intracerebral calcification in microcephalic (abs), 
850 

Intracranial lesions, relation of acute mucosal 
hemorrhages and ulcers of gastrointestinal 
tract to (abs), 570 

Inversion of stomach, esophageal hiatus hernia 
with, 63 

Ionizing particles, counter for (abs), 862 

Irradiation, effect of, on epiphyseal growth (abs), 
442 _ 

gastroscopic picture in gastritis following, 360 
in cancer of tongue, 51 1 

internal isotope, late sequelae following (E), 679 
interstitial, of cancer of cervix uteri, precision 
dosage in, 522 

low dosage, ovarian dysfunction in young 
women treated with (abs), 860 
neuropathy following, 617 
of gastric cancer (abs), 573 
simultaneous disappearance of treated and un- 
treated tumors after, 207 

Islets of Langerhans, tumors of (abs), 145 

Isotope irradiation, late sequelae following internal 
(E), 679 ^ . 

-labeled compounds. Atomic Energy Commis- 
sion policy on production and distribution 

of, 431 _ 

Isotopes, artificially radioactive, applications of, in 
therapy, 816 
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Janeway Lecture, 1948, 731 

Jejunitis acuta phlegmonosa, roentgen diagnosis of 
(abs),7is 

Jejunum, diverticula of (abs), 574 

Kidney, bilateral embryonal adenomyosarcoma of 
. (abs), 578 

echinococcus cysts of, 337 
embryoma of (abs), 149 
hemangioma of, roentgen diagnosis, 408 
malignancy of (abs), 150 
malignant tumors of (abs), 1 50 
renal rickets and polycystic disease of (abs), 578 
right, osteogenic sarcoma involving (abs), 718 
roentgen signs of benign and malignant tumors 
of (abs), 577 

solitary cyst of (abs), 717 

studies during cholecystography with priodax, 

505 

tumors of (abs), 149 

Kidneys in children, roentgen diagnosis of diffuse 
leukemic infiltration of, 1 3 
infarction of (abs), 718 

polycystic, massive calcinosis with chronic renal 
insufficiency due to (abs), 15a 
pyelogenic cysts of (abs), 718 

Knee joint. Salmonella stiipestifer\n{tct\on of (abs), 
288 

Salmonella pyarthrosis of (abs), 289 

Kymography, roentgen cardiac (abs), 853 
studies of function of auricle by (abs), 708 

Laryngeal chondronecrosis following roentgen ther- 
apy, 22 

Larynx, cancer of radiation therapy (abs), 440 

carcinoma of, methods and results of treatment 
(abs), 564 

mortality in cancer of (abs), 564 
intrinsic cancer of (abs), 701 
roentgen treatment for extensive epithelioma of, 
29 

Legg-Perthes’ disease, a syndrome of many eti- 
ologies?, 490 

Leptomeningeal cyst, extensive erosion of base of 
skull from (abs), 141 

Leukemic infiltration, diffuse, of kidneys in children, 
roentgen diagnosis of, 13 

Lip, lower, cancer of, 763 

Lipiodol, annual awards for roentgenograms made 
with, for 1948, 848 

Liver, actinomycosis of (abs), 716 
anomalous lobe of, 486 
arteriovenous anastomoses in (abs), 857 
echinococcus cysts of, 331 

Loffler’s syndrome, relation of pulmonary ascari- 
asis to (abs), 71 1 

Los Angeles Radiological Society, 848 

Lucite plombage in extrapleural pneumolysis, roent- 
genographic studies of, 51 

Lung, arteriovenous fistula of (abs), 709 


eosinophil, relation of pulmonary ascariasis to 
(abs), 71 1 

hamartoma of, roentgen significance, 605 
hernia, mediastinal, roentgen examination of, 
with reference to tomography (abs), 710 
hydatid cysts of, 341 

metastasis, solitary, surgical treatment of (abs), 

.709 

primary cancer of, with special reference to 
apical lung tumors, 58 

Lungs, analysis of variations in bronchovascular pat- 
tern of right upper lobe of fifty (abs), 708 
arteriovenous anastomoses in (abs), 857 
ascariasis of (abs), 71 1 
brucellosis of (abs), 568 

calcifications of, histoplasmin and tuberculin 
sensitivity in relation to (abs), 568 
disease of, in workers exposed to beryllium com- 
pounds, roentgen characteristics (abs), 705 
embolism of, without infarction, 460 
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HE attitude toward the treatment of 
pituitary adenomas by radiotherapy has 
been completely reversed within the last 
ten years. Before that time, the diagnosis of 
pituitary adenoma meant almost invariably surgi- 
cal intervention. Today this task belongs to 
the radiotherapeutist with a neuro-surgeon always 
available should radiation fail. Roentgen rays 
are now recognized as a destructive agent and 
the proper form of treatment for various diseases, 
including lesions affecting the nervous system. 

■ The improvement in the apparatus for generating 
and applying the rays and the elucidation and 
classification of the various lesions of the nervous 
system, especially tumors of this portion of the 
body, have brought radiotherapy into its own. 
The effect of radiation on other conditions is also 
evident. In the treatment of medulloblastomas 
of the cerebellum, in certain primary extradural 
sarcomas involving the spine, in xanthomatosis 
and in some primary gliomas of the optic chiasm, 
radiation is an acceptable means of treatment. 
Its value in other conditions affecting the nervous 
system is more or less controversial, but, never- 
theless, it may be considerable. In many condi- 
‘ tions, abandoned as hopeless, this form of therapy 
ha:s proven to be surprisingly effective. r 

In view of these rapid developments, it is 
believed that a compilation of our present knowl- 
edge, such as is presented in this work, is not 
only timely but needed. In this volume will be found a detailed summary of the 
literature in English on. the subject together with the reports of the experiences 
of radiologists interested in this branch of radiotherapy. This book will serve 
as a useful guide through the maze of facts and suppositions that have accumu- 
lated in this field. The work is excellently organized, clearly written and should 
be most useful to every practitioner of’ radiotherapy and to all general practi- 
tioners who are interested in diseases of the nervous system. 
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The Improved VIDEX Cone 
A practical aid for Radiography 

DEVELOPMENT OF A 
NEW DEVICE 


By thorough trial in the field, by careful review 
of criticisms and suggestions, necessary structural, 
mechanical and electrical changes have been de- 
termined and applied. 

With the critical aid of Roentgenologists and Tech- 
nicians, and the cooperative assistance of Manu- 
facturers and Dealers, Wright Engineers have de- 
veloped the VIDEX Cone to a highly effective de- 


In comparative tests with conventional cones, VIDEX 
has shown equally good or better results. For the 
busy laboratory or X-Ray department, the conveni- 
ence, speed, flexibility and centering accuracy of the 
improved VIDEX produce overall superior results. 

This device may be purchased through branches 
of General Electric X-Ray Corp., Picker X-Ray Corp., 
Westinghouse Electric Corp., and Kelley-Koett Mfg. 
Co., or from your regular dealer. 


For furfher information write to 
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Only Sorensen electronic voltage 
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tecovety timej * Adjustable output voltagef 
that once set, remains constant; • Insensi- 
tivity to line frequency fluctuations 
between 50 and 60 cycles. 

The Sorensen Catalog contains complete 
specifications on standard voltage regulators 
and nobatrons. It will be sent to you 
upon request. 
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Vour choice of any of fhe above techniques, instantly, without fuss 
or adapter frames, without tube shifting, but with regular cassettes 
of standard dimensions; yet each exposure is accurately centered 
in relation to the X-Ray Tube. 
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Spot-film Device so immensely popular, such as one hand opera- 
tion, large fluoroscopic screen, easy front loading, automatic cas- 
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Order your new fable equipped 
with Scholz Spof-Fifm Device 
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